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REPORT OF THE GEOLOGICAL SURVEY
DEPARTMENT FOR THE YEAR 1948.

STATE,
1. Dr. F. T. Ingham returned from leave on 9th February

and resumed his duties ag Director. During June he accompanied
the Director, Colonial Geological Burveys, to Borneo.

Mr. H. E. F. Savage, (ieologist, on his return from leave
on 28th July was stationed at Kuala Lipis.

Mr. H. Service, Geologist, acted as Director until 9th
February, when he returned to Kuala Lipis. In October he was
transferred to headquarters at Batu Gajah. ‘

Mr. J. B. Alexander, Geologist, returned from study leave
in America on 3rd November snd resumed his duties at Bentong.

Mr. F. W. Roe, Geologist, continued his geological mapping
of Northern Selangor.

Mr. F. H. Fitch, Geologist, was stationed at Kuantan
throughout the year, but for three months was engaged in training
Special Constabulary.

Mr. A. C. Amies was appointed Geologist and ass'umed
duties in May. For two months he did full time work in the
organization of Special Constabulary. .

Mr. W. A. Tooke, Chemist, was on duty at headquarters
throughout the year and Mr. G. M. Harral, Chemist, resumed
duty on his return from leave on 17th October.

2. Mr. Savage, Geologist, carried out a refresher course of
gix weecks duration in mineralogy and mierography at the Royal
School of Mines.

Mr. J. B. Alexander completed his -course in Applied
Geology at the California Institute of Technology, Pasadena.

Mr. G. M. Harral spent four months taking a course in
Analytical Chemistry at the Roynl College of Science.

Mr. Leong Puk Cheong, Senior Laboratory Assistant,
completed his second year at Raffles College and passed the
Intermediate Science Examination of London University as an
External Student.

FUNCTIONS OF THI GEROLOGICAL StIRVEY.
9

3. The main function of the Geological Survey is the
promotion of the economic development of the mineral resources
of Malaya. The first step towards this is the preparation of a
general geological map of the country, as such provides the best
means of contributing towards an understanding of the distribu-
tion and origin of the mincral deposits. A general reconnaissance
survey has been made and a map published; this however
containg many blanks and portions show colours based on
surmises from the geology of adjacent country. Detailed
geological mapping on the scale of one inch to one mile of known
mineral fields and of selected areas previously covered by the
reconnaissance survey is being carried out. As the greater part
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of the country is under jungle, geological work of this nature is
perforce a slow and arduous undertaking. The progress chart
forming n frontispiece to this report indicates those areas where
survevs have been completed and those under survey.

4. Some revision of the regional maps of four of the States
has been made possible in those areas where detailed geological
survey work is in progress. These maps showing zones of (a)
mining land, (b) potential mining land, (c) possible new mineral
producing areas and (d) areas not likely to be required for mining,
have becn prepared for use of other Government departments.
As the area covered by detailed geological surveys increases and
maore  prospecting by Government and private companies is
carried out. so will these regional maps hecome more accurate.
The ultimate aim i3 to produce maps showing only land required
for mining and that available for other purposes.

Other duties of the Department include the furnishing of
reports to other Government departments and to the general
public. Chemieal work is mentioned in paragraph 167.

REVEXNUE.
H. The revenue collected in 1948 was as follows:

Assavs for miners ... $5.816 as against $2,532 in 1847
Fees for reports and microscopic

examinarions 869 . 341 )e
Sale of publications 180 . 568
Fees for copies of prospecting

results ... 1,662 ' 673

$8.537 $4.114

Since the arrival of chemicals and apparatus from England.
the Chemical Lahoratorv has dealt with a Iarge volume of
departinensal and external work. An unusually large number of
requests for copics of prospecting results was received during the
year and the revenue from the microscopic examinations of ores
and “wmangs’ also showed an incresse.

EXPEXNDITURE.
6. The actuanl and estimated expenditure for 1048 were as

fullows:
Actunl. Estimaied.
P’ersonal Emoluments . . .. 883014 . $74.201
Clerical Service ... .. 10.430 8.310
Other Charges, Annually Recurrent . 47.414 . 65,100
Other Charges, Special Expenditure ... 25862 .. 31,435
2166.720 .. $179,046

The expenditure on other charges, annually recurrent was
lower than anticipated owing to the decrease in field work.
hrought about by the disturbed conditions during the latter half
I the vear,

REPORTS.

7. Several reports were furnished by the senior staff on
veological aspects of certain engineering problems for the Public
Works and the Eleetrical Departments. and memoranda were
subinitted upon potential water supply and irrigation schemes.
Mining and comiercial firms in Mualava were supplied with
weological reports upon mining enterprises.
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Reports on ore deposits or on the geological structure of
mining propositions in the Federation of Malaya can be furnished
on payment of a fee of sixty dollars for each day's field-work,
and expenses charged in accordance with the Government’s
General Orders.

ABBAY FLEIS.

8. The Chemical and (reological Laboratories, besides
carrying out free determinations for other Government depart-
ments, receive from the public samples for analysis for which
the following charges are made:

(@) If the sample originates from the Federation of Malaya and a
signed statement certifying the origin is supplied—

The determination of one of the following: tin,

tungsten, gold, silver, lead, titanium or any other

individual constituent, per sample ...

Tf more than two samples, up to four, sent together,

per sample 8

Beyond the first four samples, up to a total of ten,

$10

per sample 6
Beyond the first ten samples, per sample ... 3
Mineralogical analyscs, not entailing chemical

analysis, maximam charge for one analysis 7
Screen analyses, per analysis ... 7
Proximate analyses of coal (moisture, volatile

constituents, free curbon, ash, sulphur) ... 20

Complete analyses of mineral samples will be
charged for according to the nature of the sample
and the time necessary for the analysis, with a
minimum charge of thirty dollars. An estimate
will be given when possible.
(8) If the sample originates from outside the Federation of Malaya
the charge will be double the amounts given above.

PUBLICATIONS.

9. A revised edition (1948) of the Geological Map of Malaya
on 8 scale 12 miles to an inch was published in June and is on
sale to the public.

Mention must be made ol the publication of a monograph
entitled ‘‘Malayan Lower Carboniferous Fossils” by Dr. Helen
Muir-Wood and other contributing members of the staff of the
British Museum. This is the most detailed treatise on Malayan
Palaeontology that has yet appearcd.

A joint paper by Mr. J. 13. Scrivenor, former Director, and
Mr. F. H. Fitch on ‘““Recent changes in Sea-level” has been
prepared and will shortly be published in the Journal of the
Royal Asiatic Society (Malayan Branch).

LECTURE.

10. A short paper on the investigation at the Klang Gates
dam site was read by Mr. F. W. Roe to members of the
Engineering Association of Malaya at Kuala Lumpur in
September.

ENQUIRIES ANT» IDKENTIFICATIONS,

11. Tnquiries were answered about water supply, road
metal, ballast and filtering media; also about metalliferous ores
and economic minerals including bauxite, columbite, ilmenite,
iron-ore, lignite, magnesian limestone, manganese, monazite, and
stibnite as well as materials for the manufacture of cement and
sands for moulding.
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Severnl minerals and rocks were received for identifieation,
a service provided free of charge if the specimen is from the
'nderation of Malaya, and its exact locality is diselosed.

12 Numerous Banka Drill bore-samples were examined in
order to determine if bedrock had heen reached or if there
remained the possibility of the aceurrence of tin-bearing alluvium
at depths below those reached by the bores.

The number of concentrates and “‘amangs’’, submitted for
vxamination for the determination of the approximate proportion
of all minerals present, showed s marked increase,

Some of the samples were interesting mineralogically and
wame  samples  from Petaling,  Selangor, showed pyrite  In
actahedral form. corundum. ealena and stibnite.

A sample of “amang’ from Gambang was exnmined by
Dr. Davidson of the Geolosieal Survey of Great Britain and
imind to contain ahout 60 per cent. of xenotime. Further
investigation of the amount of this mineral available will be
l“”df".

5. “Thorotungatite” —During  the year there was
uncovered during mining aperations on the property of Kramat
Pulai Ltd.. a sinall deposit of the minernl first described under
the above name in the American Journal of Secience Vol. KITT,
No. TH June. 1927, Ax specimens obtained this year gave no
thorium  radioaetivity  under  the Gieiger Muller counter the
taterial obtained in 1927 was re-examined by Mr. W. A. Tooke.
Chemist, who obtained an approximute analysis of WO, 71 per
cent.. Hare earths 22 per cent.. Water 5} per cent., and Tnsolubl.-
taterial 2 per cent. As no thorinm conld be detected heras
br. Howling. Principal of the Mineral Resources Departnient,
haperial [nstitute, has examined specimens presented to that
fnstitution in 1927 and has eonfirmed the presence of rare earths
and the absence of thorium. Tt thus appears certain that the
sime thorotunestite” is n misnomer.  Further examination is
heing made by the lmperial Institute.

Two other minerals associated with the “thorotungstite”’
proved to be lead tungstate (possibly Stolzite) and iron tungstate.
Further examination of these minerals is being carried out.

RECORDS OF PROSPECTING RESULTS.

I4. Filing of the records of current prospecting results was
continued and during the vear 162 records were added. Th:
collection now contnins 3,209 files comprising 1921 records of
prospecting in Perak, 642 io Selangor. 212 in Negri Sembilan,
G2 in Pahang, 106 in Johore. 16 in Malacea. 3 in Kedah and
Perlis. 5 in Trengaganu and 2 in Kelantan.

15 Several firms who had lost their prospecting plans took
the opportunity of having copies made from those in the central
collection.  Miners interested in anv area should consult this
central collection to see if it containg information useful to them.
Prospecting results in State land cannot be disclosed until thre.:
months after the prospecting licence or permif - has  expired.
Prospecting results in land reserved for any publie purpose cannot
he disclosed within & period of three months unless the eonsent
of the officer in charge of the reserve and also of the progpector

. has been obtained.  Tn the ease of alienated land. results cannot
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be disclosed within a period of three months after the termination
of prospecting operations unless the consent of both the owner
and the prospector has beer: obtained; when the three months
period after prospecting has expired, it will be necessary to have
the consent of the owner only.

16. In addition to making information concerning our
mineral deposits easily accessible to (Government and to the
public, the collection helps to ensure that the maximum possible
use is made of all the prospecting done in Malaya and that
money is not wasted by any unnecessary repetition. The
possessors of results obtained by prospecting in any of the former
Unfederated States, and in the Federated States prior to 1924
or during 1941 are invited to lend them to the Geological Survey
Department, and this request includes the prospecting done by
mining companies on land already alienated for mining. In this
latter case, the information is required in order to correlate the
relationship between the occurrence of mineral deposits and
geological conditions, for instance, the nature of bedrock.

17. Photostatic copies of the records contained in each file
arc now being prepared by the Survev Department for the use
of the Mines Department. If the present rate of progress in
this work can be maintained, within a short period each State
headquarters of the Mines Department will be equipped with a
full set of the available prospecting records for that State.

GEOLOGICAL COLLECTIONS FOR SCHOOLS AND
OTHER INSTITUTIONS,

18. Represcntative collections of specimens of Malayan
rocks and minerals were made for King Fdward VII School,
Taiping, and for the Armyv Education Centre No. 72,
Kuala Lumpur.

ANNUAL CONFERENCE.

19. At the Annual Confcrence held in Batu Gajah from
8th to 27th November a comprehensive course of lectures and
practical work were given to field assistants, laboratory assistants
and rock collectors of the department. Twelve overseers of the
Mines Departmment also astended the course. Prior to its
commencement revision of all lectures was undertaken by senior
officers, under the supervision of Mr. Service, and lectures were
given by all officers. Mr. Savage prepared and gave series of
elementary lectures in Malay to Malay speaking members of the
gtaff. Mr. Fitch made additions to the teaching collections and
commenced the re-arrangement, cataloguing and indexing of
the Mugeum collections. '

VISITORS.

20. Dr. F. Dixey, Director of Colonial Geological Surveys,
visited Malaya from 15th-81st May. Accompanied by the
Director he visited numerous mining areas including workings
for bauxite in Malacea, the coal mine at Batu Arang, the Pahang
Consolidated Company Limited property at Sungei Lembing, and
the gold mine at Raub. Various tin mines showing different
mining methods were also seen in both Selangor and Perak.
A few days were spent at headquarters in Batu Gajah.
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21, About saventy members of the Technieal Assnciation
of Malava visited the head office on 13th November and were
shown various aspects of the geological work of the department
by members of the stafl.

bre. (Mrg) B Alexander. who is carrving out geological work
in Singapore, spent two days in the departmental laboratories.

BORNEQ.

23, The Director accompanied Dr. Dixev on his visit to
Borneo from 31st May to 25th June. The opportunity was taken
ot examining coal workings in Labusn and at Silantek, Sarawak,
vold workings at Bau, Sarawak. oil wells at Seria, Brunei, and a
proposed dam site at Tenom. North Borneo.

ACKNOWLEDGMENTS,

25, Officers of the AMines Department are thanked for
reporting items of geological interest in mines and for donatinn
of intercsting mineral specimens. This assistance is particularly
appreciated as only a small area of Malaya is under detailed
cxamination by geologists and it is thus not possible that all
tmines showing features of geological interest can be visited by
ihem without such reports being received. Most of the produc-
tion figures in this report have been furnished by the Mines
Department.

Speeimens of tungsten minerals for the museumn were prescuted by

Mr. 0. Weekley and the following minerals were also donated : tin-ore

aml wolfram by Mr. Ong Ghim Phoe; topaz crystals and cassiterite by

Mr. 8. Ramplen Jones; lead ore minerals by Mr. W. P, Harry. An

elephant touth oblained by mining from alluvium was prescnted by

Mr. (0. bD. Paterson.  Specimens of foraminiferous limestone from

Borneo were donated by the Sarawak Oilfields Ltd.

Thanks are also due te Mr. E. S. Willbourn for books given to
the hbrary.
‘The assistance of identifying fossils by officers of the British

Museam staff is greatly appreciated. The Mineral Department of the

hnperial Institute has examined and reported on samples subniitted to
them and provided valuable information to the department.

NOTES ON THE MINERAL RESOURCES OF MALAYA
BY ¥. T. INGHAM, DIRECTOR.

21, Brief History of Mining in Malaya.—When the mining
W tin-ore and gold first commenced in Malava is not known,
bt deposits were probably worked at the timme when Cornish
mining began.  In the ninth century Arab writers refer to a
pince faroous for its tin. Old gold workings in Pahang were in
operstion before the thirteenth century. Chinese have worked
ior tin-ore for several centuries and tin coinage was in use prior
to the Portugese occupation of Malacea in 1511. About that
date from that port both tin and gold were being exported. Rich
<lluvial deposits in the Larut ares were discovered about 1848 and
rapid development of the arcs by Chinese eventuated, there being
4).000 Chinese working in that distriet by 1872. Faction fights
hetween various clans of Chinese became 8o vinlent at that time
‘hat DBrisish intervention resulted.
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25. Geological Sketch.—The oldest known rocks in Malaya
belong to the Carboniferous system. They include schists and
in places quartzites underlying a caleareous formation which
although generally argillaceous, comprising shales and phyllites,
in some parts of the country is represented by limestones and
dolomitic limestones. A similar lithological facies in parts of
Malaya was laid down during the Permian period. During the
Triassic, beds predominantly arenaceous were deposited and these
consist of quartzites, sandstones and conglomerates with some
interbedded shales. Occurrences of chert are also known and
these are generally associated with arenaeeous rocks. During
Carboniferous, Permian and 7Triassic times there was contem-
poraneous volecanic activity and lavas, tuffs and hypabyssal rocks
are associated in many localities with the sediments.

In the late Mesozoic eran, possibly late Cretaceous, the
sediments were affected by :nountain-building movements and
. crumpled into folds having a gemeral north to south axial trend.
Molten magma later to solidify into granite was injected into the
cores of the anticlines. In udjoining areas sedimentary rocks
were metamorphosed by the pressure and heat, shales being
converted to schists and hornfcls, sandstones to quartzites, and
limestones to marbles.

Tin, tungsten, iron, lead and other minerals originally present
in small quantities in the mollen material, later forming granite,
became concentrated in the residval hot liquid under pressure
far down under the consoliduted rock. Fissures were formed
during the cooling and shrinking of the outer granite crust in both
the outer layer of the granite and in the sedimentary rocks in
contact with it. The residual liquid was forced into these
cracks and was deposited in them forming lodes, veins and
stringers.

An elevation of Malaya took place after the Triassic period
and a prolonged period of erosion followed. In Tertiary times
more sediments, some containing beds of coal, were deposited in
a few isolated lakes. Subsequent erosion of the sediments and
the granite cores has resulted in the deposition of alluvium along
river valleys and in the low-lying country forming the coastal
plain. The alluvium is in many places stanniferous and is the
main source of the tin-ore produced.

26. The following *notes deal with minerals of economic
value in Malaya. Folded in the back pocket of this report is a
map showing the distribution of the more important minerals.

BAUXITE (Alwniniura Ore).

27. The existence of bauxite in Malaya only became known
during recent years and minine of this mineral commenced in
1986. The mining operations were carried oub by Japanese
companies and the entire output was exported to J apan. Up to
the present deposits have been worked only in Johore and
Malacea but bauxite is probablv of widespread occurrence and is
known to occur in Pahang, Selangor and has been reported from
Kedah and Trengganu.

Some of the deposits of commereial quality ‘and size have
resulted from the weathering of ancient voleanic rocks but others
have been derived from sedimentary shales.
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28. The export of baugite (figures in long tons) prior to the
war was as follows:
1638. 1937, 1838, 1030, 1840. 1041
{10 months).
Bukit Pasir Mine, Batu

Pahat . . 13,000 37,137 33,763 28,654 24,687
Sri Medan Mine, Batu
Pahat ... . — — 3,618 37,828 28,729 26,138

Perigi Achih Mine, Kim
Kim .. .. .. — 9 1495 12796  —

Total .. 36 13,086 55751 BA387 58,383 50,825

Bulk assay figures for 1940 were 37-60 per cent. Al0, at the
Bukit Pasir mine and between 55-58 per cent. ALO, at the
Sri Medan mine. -

29. During the Juapanese occupation, production  was
increased and froo: the Bukit Pasir mine, between May, 1942,
and December, 1944, approximately 150,000 tons were exported
to Jupan. No transport steumers were available after that date
and operutions ceased in March, 1945, a stock of about 30,000
tons remuining stacked on the mine. Two new mines were opened
during the occupation period one in Malacea at Telok Mas and
one, the Nangan Mine, in south-enst Johore. At the formwer
approximately 100,000 tons of ore were exported to Japan between
August, 1948, and October, 1944, but lack of transport prevented
further shipments. The ore from Telok Mas is stated to have
assayved 52 per cent. ALO,, 4 per cent. Si0,, 1 per cent. Ti0: and
10 per cent. Fe,0,. About 70,000 tons of mined ore remained on
the property. In south-east Johore near Pengarang the Nangan
Mine was sturted to operate several deposits covering u large
area in this neighbourhood and from this necighbourhood the
Japanese hoped to produee 500,00K tons ammually. Lack of
machinery however prevented the ares being developed and only
3.450 tons were shipped to Japan and 42,000 tons of mined ore
left on the property. The ore was stated to average about 56 per
cent. AlLO,. 4 per cent. Si0., 0.7-0.8 per cent. Tio, and 6.7 per
cent, Fe,0.. Further prospecting for bauxite has been curried
out by private companies in this and other arcas since the war
and it is probable that the export of bauxite will recommence in
the near future.

CHINA CLAY,

30. China c¢lay (Kaolin) occurs in numerous loenlities
throughout Malaya. At present the bulk of the small production
is ured for local needs as a filler in manufacture of rubber goods
and in pottery making. Two mines are in operation one near
Tapah, Perak, and the other near Pudu Tlu, Selangor.

Recent production figures are as follows:

1837, 1938, 1939, 1940. 1941, (1846, 1047. 1948,
Tous. Tons. Tons. Tons. Toms. Tons. Tons. Tons.

Exports for the year 1841, 1947 and 1648 were 306, 111 and 133 tons:
respectively.

COAL.

31. Although coal in small amounts occurs at several places
in Mulava only at Batu Arang, Selangor, are the deposits large:
enough to be worked on a commercial seale. Coal was first dis-
covered here in 1908 and production commenced in 1915.
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Approximately 12,616,000 tons of coal had been mined from this
flield up to end of 1948. The geology of the area is described in
paragraph 103,

82, Production figures in long tons during recent years are
as follows :

1939. 1940.  1041. 1042, 1943, 7 1944, 1945. 1946, 1947, 1948.
441,025 781,509 687,000 244,590 489,112 400,100 226,702 224,674 226,301 375,480

The coal has a typical analysis of ;

Moisture ... .. 21 per cent. As received 9,000 B.T.U.
Volatile matter ... 35 ' On dry basis 11,000 ’
Fixed carbo 35 ' Dry free ash

Ash ... 9 . basis ... 13,000 ’

GOLD.

83. The production of gold in Malaya, of great importance
during the sixteenth century, has become almost insignificant
during modern times being overshadowed by the discovery and
exploitation of gold in South Africa, United States of Amuerica,
Canada and Russia.

Gold in small quantities is of widespread occurrence in
alluvium throughout the country but more especially in that belt
of country to the east of the Main Range extending in a roughly
north to south direction from the borders of Siam, through
Kelantan, west Pahang and Negri Sembilan. Localities known
to contain gold are coloured vellow on the map with this report.

84. During late years the bulk of the production has been
obtained from the property of the Raub Australian Gold Mining
Company in Pahang. There the gold occurs in veins filling
steeply inclined fault fissures in “‘country’’ of caleareous shale,
and is believed to be genetically related to the granite. The
production of gold from this mine averaged over 25,000 ounces
a year for the period from 1929 to 1940. Although qther lode
mines have been worked in the past in other parts of Pahang and
in Negri Sembilan, it is now the only gold lode mine producing
gold in Malaya.

In the Bidor area of Perak gold is obtained as a by-product
from stanniferous alluvium and the gold output from this area
reached a maximum of 8,856 ounces in 1940. Small quantities
of gold are also won frora alluvium in Kelantan, Johore and
Malacca and a few hundred ounces are also recovered by tin
dredging companies operating in Selangor.

85. Production of gold for the years 1928-1941 in ounces
troy was as follows:

1928 18,693 1933 31,306 1938 40,795
1920 26,702 1934 32,822 1030 41,166
1920 29,597 1935 30,644 1940 36,108
1931 27,021 1036 38,610 #1041 30,087
1932 27,475 1937 34,653 *(10 months)

The property of the Raub Australian Gold Mining Company
suffered extensive damage during the Japanese occupation bub
rehabilitation has been started and mining on a restricted scale
commenced in 1947. The small production from Malaya since
1941 has been as follows :

1942 1,024 ozs. 1946 445 ozs,
1943 2,213 ,, 1947 5,312 ,,
1944 1,212 1948 10,216 ,,
1945 287

2
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ILMENITE.

36. Ilmenite, iron titanate, is the chief constituent of
“amang’’, the hesvy part of the wuaste material left after separa-
tion of tin-ore from the elluvial deposits of Northern and Central
Malaya. Where magnetic separators are in use to dress the ore
after preliminary concentration by water, the magnetie portion of
the amang consists almost entirely of ilmenite. Large quanti-
ties of this mineral are present in the amang dumps of the
numerous dredging companies throughout the country. Exports
of ilmenite, the bulk of which is used in the manufacture of
titanium white (the base of certain paints) and for special ferric
alloys. began in 1985. DBefore the war the highest export figure
recorded was in 1989 when 11.099 tons were exported, but exports
were re-commenced in 1947 when 13,081 tons were sent abroad.
Thirteen thousand five hundred and sixty-six tons were exported
during 1948. Should a larger demand ensue the amount exported
could be increased.

To be saleable the “"amang’’ must contain over 48 per cent.
Ti0, and the actusl content of exporied material usually varies
between 50.8-61.40 per cent. Ti0, with from 18-35 per cent. FeQ
and from 5-20 per cent. Fe,0,,

IRON-ORE.

37. The principal deposits of iron-ore so far mined in

Malaya occur in the States of Johore, Trengganu, Kelantan and
Perak. Although some of the worked depaosits, namely Sri Medan
Mine, Johore, and Machang Stabun, Trengganu, were approaching
exhaustion prior to the war, other occurrences of ore are known
and in Ulu Rompin, Pahang, a deposit has been estimated to
contain about thirty million tons.
*  Exports of iron-ore commenced in 1921 and increased to a
maximum of nearly two million tons a year just prior to the
outbreak of hostilities. The iron mining industry was entirely
controlled by Japanese and all ore was exported to Japan.

The deposits which were worked and the figures of ore
exported from 1937 to 1941 were as follows:

1637. 1038, 1989. 1840, 1P41.
{10 months)
State of Johore—
8ri  Medan Mine,
Batu Pahat 465486 549,860 423,083 464,788 218,469
Tizuka Mine, Endau — — 238,772 160,891 146,358
State of Trengganu—
Dungun Mine ) (905,850 998,892
Machang Stahun,> 1,024,215 905,316 - ,275
Kemaman ) { 161,052 142,325

State of Kelantan—
Temangan Mine ... 49,223 150,900 208,820 228,252 154,697

Total .. 1538.9%4 1615176 1,838,567 1,995,149 1,199,799

{n addition ioc the above, iron-orc was obtained from Tambun,

Perak, the bulk being used locally as ragging for jigs. Production

from this deposil was :—1937, 1,147 tons; 1838, tons; 1939, 768 tons;

1940, 875 tons; and 1941, 715 tons. Since the liberation 889 tons were

gbtained in 1947 and 641 tons in 1848.

38. Most of the ore consists of hematite, in places associated
with martite but at Temangan limonite predominates. The iron
percentage in the ores from Sri Medan averaged between 60-64
per cent., at the lizuka Mine 35 per cent., at Dungun 62 per cent.,
at Muchang Stahun 46-50 per cent. jron and 5-10 per cent.
manganese and at Temangan about 58 per cent. iron.
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During the Japanese occupation the Sri Medan and the
Machang Stahun mines were closed down, partly owing to lack
of ore resources and also because the machinery was required for
mining bauxite. TFrom the [Dungun mine up to 1944 approxi-
mately 130,000 tons had been exported and about 800,000 tons
stocked on mine. Some pig iron was produced there and also
from ore at Tambun.

Since the liberation a new company to work the Dungun
deposit has been formed and 70,000 tons of ore from earlier
mining have been exported. '

MANGANESE-ORE.

39. All manganese ore prodirced in Malaya has been worked
by Japanese Companics. Fxport figures immediately prior to the

war are as follows:

1936. 1937. 1938. 1939. 1940, 1041,
Tonsa. Tons. Tons. Tons. Tons. Tons.
(10 monthsy

Machang Stahun Mine,

Trengganu 26,773 23,126 23,064 19,900 8,400 Not

available
Tandok Mine, Kelantan ... 10,006 8,796 8,916 11,00 11,805 6,268

36,779 31,922 31,970 31,000 20,295 6,268

The Machang Stahun ore is a mixture of low grade hematite
and low grade manganese-ore and carries from 5-10 per cent.
manganese. The deposit was practically worked out by 1941.

The Tandok Mine near (tual Priok produced ore averaging
about 87 per cent. manganese and approximately 1,000 tons were
exported during the Japanese oceupation.

No production of mangninese has been made since the
liberation. Other manganese deposits oceur near the headwaters
of the Sungei Aring, Kelantan, but lack of transport facilities
bas, up to the present, prevented these being worked.

TIN-ORE.

40. Malaya produces more tin-ore than any other country.
About the beginning of the twentieth century half the world’s
production was from Malaya, prior to the war the proportion
was approximately one-third. The tin occurs as cassiterite in
veins and stockworks, both in granite and the nearby
sedimentary rocks, also in pipes in limestone, especially near
the granite contact. The bulk of the ore is however obtained
from stanniferous alluvium, the Kinta valley being the major
producer. Localities, showing where tin-ore occurs, are coloured
red on the accompanying map. T'he various mining methods
used in winning the ore comprise dredging, gravel pump mining,
hydraulicing, opencast mining, lode mining, lampanning and
dulang washing. The bulk of production is however obtained
from dredging although the largest underground tin mine in the
world is at Sungei Lembing, I’shang.

As mentioned previously tin-ore has been mined in this
country for many centuries and fairly reliable figures of produec-
tion are available from 1898,
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The mining of tin-ore was almost at a standstill at the end
of the Japanese occupation but production, in spite of numerous
difficulties, shows a rapid increase as can be seen from the
following figures in long tons of production on a metallic-tin basis
since the liberation.

1945, 1048, 1047, 1948,
3,152 8,432 27,026 ... -84.815

TUNGSTEN-ORE.

41. The two ores of tungsten, wolfram (tungstate of iron
and manganesc) and scheelite (calcium tungstate) are both
produced in Malaya. Since the closing down in 1930 of the
Kramat Pulai mine, Perak, world famous producer of scheelite,
exports of the latter mineral has become relatively unimportant.

The chief localities where wolfram is mined are Kedah
{Bukit Kachi mine) and Trengganu (Chendrong Wolfram mine)
but small quantities are obtained from mines produeing tin-ore
in Perak, Negri Sembilan, Selangor and Pahang.

The peak production of tungsten-ores was reached in 1936
when 1.639 tons of which 1,364 tons were scheelite, were
obtained. The maximum production of wolfram was in 191H
when 1,382 tons were produced.

Since the liberation production has been small and figures
in tons are as follows:

1947. 1948,
Wolfram 33 46
Scheclite 11 29
44 75

OTHER MINERALS.

42, In addition to those mentioned above there occur other
minerals of possible economic value in Malaya, some of which
have been worked on a small seale in the past and a few others
which may become important in the future.

Arsenopyrite.—This mineral is of common nccurrence in tin-
bearing pipes in limestone. Some mines formeriy condensed the
argenious oxide formed during the rossting of concentrates and
this was sold to manufacturers of insecticides.

Chalcopyrite is an associated mineral in some tin lodes.
Cement copper has been obtained from mine waters in the
Pahang Consolidated Company's workings.

Cinnabar.—Although pebbles and fragments of cinnabar
have been observed in the alluvium of streams draining into the
Sungei Jelai, including tributarics of the Sungei Telom and
Sungei Serau, no economic deposits have been found.

Columbife occurs in ‘‘amang’’ hoth in Kedah near Semiling
and in Johore near Bakri. Analyses of columbite were given in
last year's annual report. It is possible that production, started
during the Japanese occupation, will recommence in the near
future.
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Corundum.—In Kinta there occur boulders and pebbles of
corundum but unfortunately these are too scattered to be of
economic importance.

I’luorspar used as a flux in certain metallurgic processes,
was the main constituent of the Kramat Pulai scheelite ore body.
No market for the crushed fluorite has been obtained.

Galena is of sporadic oceurrence in many parts of Malaya.
Small deposits have been worked in the Langkawi Islands, Perak
and Pahang and are also known in Kelantan. Malayan galena
is usually argentiferous but no large deposits have been
discovered.

Graphite.—During the Japancse occupatlon graphite was
mined near Chukai, Trengvfmu The deposit is not considered
sufficiently high grade to be worked profitably under peace-time
conditions.

Mica.—Mica in small flakes was produced by the Japanese
during the war from pegmatile dvkes near Chenderiang, Perak
and from Bakri, Johore. The occurrences would not produce
material marketable under ordinary circumstances.

Monazite is of common occurrence associated with tin-ore
in alluvium.

Xenotime is common in some amangs of the Gambang,
Pahang area.

Zircon occurs mixed with ilmenite in amang and usually
forms the major impurity in the non-magnetic fraction where
magnetic separators are in use.

PROGRESS REPORT ON GLEROLOGICAL WORK IN
WEST CENTRAL PAHANG, BY H. E. F. SAVAGE,
GEOLOGIST.

43. The writer was on Jeave at the beginning of the year
and returned to Malaya on the 28th of July. The Kuala Lipis
office was taken over from My. H. Service on the 26th of August,
having been allocated field work covering Topo. sheets 2 O/14
and 8 C/2. These embrace country east and west of the railway
line and Sungei Pahang from about five miles north of Kuala
Tembeling southwards to Kuala Seboi, about three miles north
of Kuala Krau,

It is to be regretted that the current political disturbances have
prevented any field work which mnecessitates long journeys into the
jungle. As conditions have from time to time permitted, day trips te
points on the Benta-Jerantut road between the 46th and 55th miles
have been made, and a three days’ visit to the Jenderak area, west
of the railway between the 98th and 102nd miles, was made in company
with officers of the Department of Agriculture. Visits were also made
to estates near Kuala Lipis, to the Raub Australian Gold Mines and
to a gold mine in the Penjom area.

Close liaison was maintained with the Senior Inspector of Mines,
Pahang (Mr. E. B. Thomas), whose ready co-operation and assistance
are hereby acknowledged.
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NOTES ON THE GEOLOGY OF THAT PART OF WEST
CENTHRAL PAHANG COVERED BY TOPO. SHEFT 3 C/2.

44 Numerous outerops of Puhang voleanic series rocks are
found on the Benta-Jerantut road, and thosc occurring between
the d6th and 55th miles have been examined. In these exposures
the series is predominantly represented by fragmental rocks, but
luvas are also found, mainly andesite and trachy-andesite with
some rhvolite and basalt.

The tuffs vary in grade from extremely fine-grained,
argilleceous types in which there is a variable content of sedi-
mentary mud, through silty and sandy varieties to normal tuffs
und coarse agglomerates containing angular to subangular and
sometimes rounded fragments,

The fragments are commonly of lava (usually andesite but sometimes
rhyolite), shale, chert, quarlz and quarlzite. Occasional inclusions of
granile, granophyre, micropegmatite, and microsyenite have been noted.
Secondary calcite derived from associated calcareous sediments is
generally common and frequently infills vesicles to give a tuff or basalt
a spolted appearance. In one microsection an area of crystalline calcite
was thought to be an inclusion of altered limestone.

43, In the feld, to the naked eve, the fine-grained muddy
or argillaceous tuffs are indistinguishable from weathered shales
or mudstones, and the coarser, rhvolitic tuffs when weathered
very closely resemnble sandstone or weathered quartzite.

An extreme case occurs in an outcrop at the 48th mile, where what
to all intents and purposes is an ordinary decomposed conglomerate of
the Triassic Series. is found after microscopic examination in thin
section to have a matrix of tuff. It is thomght possible that some
rocks in this area which in the past have been mapped as belonging
to the ({Triassic) arenaceous formation might actually be similarly
obscure pyroclastic rocks and be more properly included in the
calcareous formation (Carboniferous and ?Permian) along with the more
straightforward and quite caleareous volcanic rocks with which they are
associated and, apparently, interbedded. With an increase in the
proportion of admixed sedimentary {or even rhyolitic quartzose) material
some of these rocks simulate greywackes and, on microscopic examina-
tion alone, could justifiably be described as such; but the writer
believes that their field relationship with a great thickness of undoubted
vuleanic rocks indicates that they are mainly of pyroclastic erigin, and
not purely aqueous sediments derived from the disintegration of pre-
cxistent igneous rocks.

46.  An interesting piece of co-operative fleld work was
undertaken together with Dr. 8§, G. Willimott and Mr. J. Coulter,
Senior Chemist and Chemist. respectively, of the Soils Division
of the Department of Agriculture. A visit was made to Jenderak
istate, west of the 98th mile on the Pahang railway line, and
the estate and the country to the north of it, that is: the basin
of the Sungei Mai and its tributaries Sungei Relai, Sungei Baju
and Sungei Juang, were examined. It was established that there
is & guite direct and sometimes very pronounced relationship
between the geology and the soils even within relatively restricted
areas. It so happens that a great veriety of rocks are found in
this particular district and the change from one to another is
invariably advertised by & change in the nature of the soil. Rocks
oceurring here include: Pahang Voleanic Series tuffs and lavas,
gquartz-monzonite-porphyry, granophyre, fine-grained syenite,
quartzite, shales and limestone.
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47. A similar investigation was also made abt a point on
Jerantut Estate (584 miles, Benta-Jerantut Road) over a bedrock
of andesite-tuff. Syenite-porphyry was also found on cropping -
nearby. There seems to be little doubt that the estate as a whole
lies on country generally similar to that of the Sungei Mai area.
This is to be expected because -the trend of the formations and
of the corresponding topography around the Sungei Mai is
northerly, towards Jerantub Hstate.

48. A hitherto unrecorded occurrence of massive limestone
was noted during a rapid reconnaissance of Benta. Iistate (Topo.
Sheet 2 N/16). The limestone is exposed in a number of places
over a length of several hundred yards on the Sungei Amas, about
three-quarters of a mile due west of the 12th milestone on the
Kuala Lipis-Benta Road. Over much of the rest of the estate
the country rocks are carbonaceous shales and mudstones with
occagional interbedded rhyolitic and argillaceous tuffs of the
Pahang Voleanic Series.

At the 8th mile, Kuala 1.pis-Benta Road, soft, sandy and
pebbly clays in a cutting are still recognisable as decomposed
voleanic agglomerate,

HIGH LEVIL ALLUVIUM.

49. Incoherent but graded beds of sand, gravel and pebbles,
identified as recent alluvium, ogeur in a number of cuttings
between the 18th and 16th miles, Kuala Lipis-Benta Road. It
is estimated that this alluviurn lies at an altitude of about 250
feet above present sea-level.

FOSSILS.

50. In September, Mr. A. W. G. Abernethy of Budu Estate
near Kuala Lipis reported the discovery of fossiliferous rocks on
the estate, and with the co-operntion of the Manager, Mr. H. R.
Hayes, the writer spent many days examining the occurrence and
making a representative collcction of the fossils present, and
these have been sent to the Brifish Museum (Natural Iistory)
for identification. It is thought that the collection includes,
amongst others, varieties of Cephalapoda [both straight and
coiled (ammonoid) types], Productidae, and what appears to
resemble giant Nummulinidac. From the structural features of
the area the fossiliferous beds would appear to be stratigraphically
intermediate between known Upper Triassic and Permian rocks,
so their specific identification is awaited with keen interest.

51. A zone of Triassic fossils outerops at the 1st mile, Kuala
Lipis-Benta Road, and was recorded by Mr. H. Service at para-
graph 126 of the Annual Itepori for 1946 (and earlier by Mr. J. B.
Scrivenor, vide p. 64 of his ‘‘(teology of Malaya”, 1931). What
may probably prove to be an extension of this zone was found
by the writer to be exposed in the hillside immediately behind
the Geologist’s office, which lics about { mile south of the original
discovery. A collection of material, believed to contain mostly
Myophoria spp. and Gervilia spp. has been sent to the British
Museum for identification,

In a specimen of coarscly crystalline limestone collected by Enche

Abdullah bin Ismail from the Sungei Cheka (Topo. sheet 3 C/1) fossils
have been noted.
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MINING.
RAUB AUSTRALIAN GOLD MINES.

52. Towards the end of the year the opportunity was taken
tu visit the Raub Australian Gold Mines. Through the courtesy
of the General Manager, Mr, I, L. Sanderson, the writer was
enabled to examine cursorily the underground workings at the
taub H(ﬂe und Bukit Malaeea mines. Mr. G. Everard, Geologist
to the Company. acted as guide, explaining the layout of the
mine and the nature of the countrv and the ore-deposits.

Since his arrival Mr. Everard has been able to identify as “'‘marker
beds’ certain bands of calcarcous breccia which aceompany some of the
lodes at Raub Hole. If further examination confirms that these
“‘marker beds” are definite and persistent featores identifiable as
accompanying individual lodes, their discovery has an important
potential valne. Tt should help in the further elucidation of the
structural geology of the area and make more certain the correlation
of the lodes themselves. )

RAUB TOWN BOARD AREA.

53. In October, during the preparation of the site for a new
water reservoir for Raub Township, Mr. J, H. M. Burton,
Fxecutive Eugineer, Public Works Department, Raub, observed
tiny veinlets of [ree gold in vein-quartz dug out of a roadside
drain. Samples of this quartz were assaved st the R.LA.G.M.
laboratory and reported to earry unusuallv rich gold values. The
writer later examined the occurrence in company with Mr. E. O.
Laird, District Officer, Raub, and Mr. Burton, but no more free
gold visible to the naked eye or even discernible with a lens in
any of the vein-quartz in the drain or the ground in its vicinity.
A numbecr of speciinens were collected. crushed and panned and
the concentrates from several were found to contain grains of
free gold.

This gold-bearing vein-quartz occurs on ground worked between
1899 and 1802 by the South Raub Gold Mining Syndicate which closed
down after a few years’ work because of the poor value of the ground.

PEN.JOM.

534. A small opencast mine is being worked for gold by Teh
Hon Yoon in the vicinity of the old *'Denjomn Gold Mine’ (on
Lot 1,622, M.L. 86) where there is a thin cover of alluvium in the
hollows .of undulating ground. The country rocks in the floor of
the present mine-hole are: a porphyritic lava (or possibly a tuff)
of truchyandesitic composition, overlain by a very fine-grained
micaceous igneous rock also believed to be of voleanie origin.
Associnted with these und apparently lving above them is a rock
which may be an indurated shale or another very fine-grained
volecanic rock.  Silicification and subsequent decomposition
render microscopic identification of these rocks somewhat un-
certain. The rocks are traversed by abundant thin quartz veins
some of which carry pale greenish tourmaline. (The existence in
this nrea of aplite——a fine-grained quartz-mica rock—has been
recorded by earlier observers).

At present a depth of up (o 20 fect of superficial material is heing
monitored, but only the upper portion of this is alluviam. The lower
part is a clay formed by tﬁi decomposition of the country rocks, and
resurnably this clay as well as the alluvium carries gold (vide Annual
i-hports. 938, para. 55 and 1946, para. 131). The question arises:
if this is so. why is only the upper five to ten feet of the decomposcd
country iock worked? For, even if it is too fough for reduction by
monitors, the decomposed rock lower down is yet soft enough to be dug
and treated by hand tools. The answer probably is: that the gold-
bearing veinlets are not abundant enough and the values in them are
not high enough to cover the costs of hand treatment of the unavoidably
large proportion of barren soft rock. The writer fecls, however. that
an experiment might be justified here, toc ascertsin:
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(a) if the bedrock, or part of ii, actually does carry gold, in veinlets
or otherwise;

{b) if it is gold-bearing, could the soft rock that the monitors cannot
reduce be treated by a combination of hand and hydraulic
methods ; for example : exeavation by hand, milling by a simple
wet rolling or stamping process, and the product elevated fo
the palong by gravel-pump?

PROGRESS REPORT BY H. SERVICE, GEOLOGIST.

55. The writer was stationed at Head Office in Batu Gajah
in January and February, for five weeks during May and June,
and from October to December: he spent the remainder of the
year at Kuala Lipis, with the exception of the month of Septem-
ber, when he was on short leave in New Zealand.

The writer himgelf carried out little field work but his assistants,
Inche Abdullah bin Ismail, Inchc Kassim bin Majid and Inche Abdul
Rani bin Mohd. Salleh continued their jungle trips in the Lipis area
until outside work was stopped in June on account of the emergency
in Malaya.

56. Tield work during the year brought nearer to comple-
tion the geological mapping of the area topographically surveyed
on sheets 2 N/16, 2 0/18 and 8 C/1 but a final report cannot be
prepared until local conditions improve sufficiently to allow a
tew relatively small parts to be examined in further detail. The
general geological description of the area as published in para-
graphs 126-180 of the Report of the Geological Survey Depart-
ment for the year 1946 remains unaltered.

MINERAL POTENTIALITIES OF THE LIPIS AREA,
PAHANG.

57. The prospects for large scale mining development in the
Lipis and Benta areas are not promising. Conclusions reached
.during the recent detailed geological survey confirm the opinion
of Mr. J. B. Scrivenor who remarked in his publication The
Geology and Mining Industries of Ulu Pahang (1911 p. vii):
“The fact remains, however, that the gold industry is now practi-
cally centered in two of the Raub mines and that the greater
part of Ulu Pahang produces no fin-ore at sall, and never will,
I fear, produce it in large quantities.”

58. Minerals of economic importance certainly do oceur in
the area: alluvial gold, for example, is found in most of the
major drainage basins, and alluvial tin-ore has been reported
from the Ulu Cheka area; lode gold-ore in situ, as distinet from
transported alluvial gold, has been worked in the past in at least
two parts of the district; and a few tons of lode galena (lead
sulphide) were mined some wears ago near Kg. Batu Balai. The
deposits of these minerals, bowever, do not appear to be large.

59. Gold is the only mineral of economic importance which
has had a successful mining history in the area. The Kechau
and Penjom (Punjom) lode gold mines have long been closed
down and their underground workings are largely or wholly in-
accessible. Little accurate information has been found from old
records nor can it be obtained from mere surface inspection of
these lode areas. It might, however, be worth while in the
future for them to be given a thorough surface and underground
examination. (Brief deseriptions of these mines are given in the
Annual Report of the Geological Survey Department for the year
1939, paragraphs 54 and 55).
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60. Alluvial gold has becn worked successfully under mining
leage at Penjom (Punjom), Sungei Mutan, Ketir, and at several
places near Tanjong Besar. In addition, recent gold stealing has
been in operation in other such widely distributed areas as the
Tersang, Telang, Koyan, Bertam, Tepuai, Talon, Kerak, Lau,
Sibar, Krambit, Atong and Sepan drainage basins. In the
Penjom, Sungei Mutan and Ketir occurrences, the gold is in part
residual from weathering of auriferous quartz veins in muscovite
aplite und in part alluvial (Apnual Report of the Geological
Survey Department for the vear 1946, paragraph 181). In the
remainder of the above-mentioned localities, however, the gold
appears to be purcly alluvial and its place of origin is not known:
presumably the majority of the gold is derived from auriferous
yuartz veins too small to be readily found in the field.

61. A factor which militutes strongly against the chances
of finding large and deep alluvial deposits of gold or, for that
mutter, of any other alluvial mineral, is the general thinness of
the alluvial beds in the area. Several of the river valleys are
wide and would appear at first sight to be infilled with deep
atlivium.  The cross sections of these vallevs, however, show
steep walls and flat floors covered by enly a veneer of alluvium:
the floor, for example, of the Teris valley near Kg. Teris is half
a mile wide but the alluvium it carries is so thin that limestone
bedrock outcrops in numerous places across its whole width.
Alluvial ground suitable for deep dredging, therefore, is not likely
to be found in the area, but additional, pavable, shallow deposits
suitable for gravel pump mining may yet be located.

NOTE ON FOSSILS FROM THE LIPIS AREA, PATIANG.

62. Defore detailed geological mapping was commenced in
1939, published reference had been made to fossils collected from
four localities in the lipis area (Scrivenor, ‘‘The Geology of
Malaya’, 1931, pages 56, 64-68), and it had been established that
Permian and Carboniferous shales and limestones occurred both
tu the east and west of Kuala Lipis while Upper Triassic shales
und quartzites extended in a narrow belt passing approximately
through Kuala Lipis. Detailed structural mapping has since
<hown that the Triassic beds are folded synclinally into the older
rocks, but it has not been found possible to mark accurately on
lithological grounds the boundaries between the two series. Ten
collections of fossils made by the writer and his assistants have
provided information confirming the general structure of the whole
area, and s recent collection made by Mr, 1L, E. ¥. Savage will,
it is hoped, prove most valuable in elucidating the stratigraphy
of the eastern limb of the Lipis syncline,

63. Ixtracts are appended from reports by members of the
staff of the British Museum upon the collections of fossils which
they have been good enough to examine.

No. I5605; Shale from Sungei Jemeru, 8} miles south-southeast of
Kunla Lipis. The fossils consist of indeterminate stem fragments and
detached columnals of crinoids, fragmentary polyzoa, lamellibranchs and
hrachiopods. The brachiopods include Diciyocloatus sp., Marginifera
8p.. Uncinunellinu timorensis (Beyrich), Spiriferellina sp., Spirifer sp.
and Leptodus Lyttoniea sp. The age of rock is Permian, probably
Upper Permian. (Dr. H. M. Muwr-Vood). :
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No. 14838: Mudstone in SBungei Kelidik, 10 miles north-nprthwesb
of Kuala Lipis. The fossils are indeterminate moulds of crinoid stems
and a few vague lamellibranch impressions. A Permian age is most
probable as the crinoids resemble certain specimens from the Productus
Limestone of the Salt Range, figured by Waagen as Poteriocrinus? sp.
(Dr. L. R. Cox).

No. 75620: Green tuff from Sungei Lana, 3 miles east-southeast
of Kuala Lipis. The rock contains hollow moulds, stem fragments and
detached columnals of crincids of probable Palacozoic age.
(Dr. L. Bairstow).

No. 15621: Grey-black shale from Sungei Perenggan necar Kuala
Lipis. A Lower Triassic age is suggested for this rock on account of
the presence of several crushed specimens which bear a considerable
resemblance to Pseudomonotis (Claraia) Aurita Hauer. (Dr. L. R. Cox).

No. 1)820a: Argillacecus quartzite at the 3rd mile post on the road
from Kuala Lipis to Benta. The sample yielded the following species
of lamellibranchs : Myophoria -sp. nov. present in great numbers,
Myophoria myophoria (Doeliger) and Anodontophora trapezoidalis
Mansuy. The horizon of the rock is Upper Trias. (Dr. L. R. Cox).

No. 14820h : Argillacegus guartzite at tho 3% mile post on the road
from Kuala Lipis to Benta. The following species of lamellibranchs
were found : Palaconcilo cof. elliptice (Goldfuss), Falaeoneilo sp. nov.,
Myophoria cf. myophoria (Beoitger), Casianella sp. nov. and Astarte cf.
willebadessensis Roemer. The horizen is Upper Trias. (Dr. L. R. Cox).

No. 14834: Argillaceous sandstone from Sungei Som, 2 miles north
of the Benta-Jerantut road. The sample was found to contain the
following species of lamellibranchs : Posidonia cf. wengensis Wissman
and Daonella or Hdalobia sp. The horizon is most probably Triassic.
(Dr. L. R. Cox).

No. 15619 Argillaceous quartzite from the 1st mile post on thé road
from Kuala Lipis to Benta. Grealt numbers of Myophoria sp. nov.
occurred in this sample identical with the species in No. 14820a,
together with Gervillin (Lungsonsila) elongata Mansuy and Anodon-
tophora trapezoidalis  Mansuy. The horizon is TUpper Trias.
(Dr. L. R. Cox).

No. 14836 : Sandy mudstone at the 334 mile post on the road from
Benta to Jerantut. The sample contained the following lamellibranchs :
Myophoria malayensis Newton -and Myoephoria cf. harpa (Munster).
The horizon is Upper Trias. (Dr. T. R. Cox).

No. 14839: Mudstone in Suhgei Kijai, north of the 34th mile post
on the road from Boenta to Jerantut. The sample consisted partly of a
soft pink mudstone and partly of a yellow sandy shale. The pink
mudstone yielded the following lamellibranchs : Myophoria malayensis
Newton, Hoernesia sp. indet.. Gervillia (Langsonella) elongata Mansuy,
Mytilus cf. rugulosus Bittner, Adnodontophora cf. elisibethae Patte,
Myoconcha? sp. indet. Myophoria malayensis Newton was found in the
yellow sandy shale. The horizon of the samples is Upper Trias.
(Dr. L. R. Cox).

PROGRESS REPORT ON GEOLOGICAL WORK IN SOUTH-
WEST PATANG AND IN PART OF NORTH-WEST
SELANGOR BY J. B. ALEXANDER, GEOLOGIST.

64. Field mapping on the Pahang portion of the area
covered by Topographical Sheots 8 B/8 and 8 B /12 was completed
by the writer before he procceded on study leave in 1947.
Further work, on that portion of the Selangor area north of the
Bentong to Kuala Lumpur Hoad, was carried out by Mr. F. W,

- Roe during the early part of 1948, but the onset of the present
emergency has prevented the completion of that portion to the
south thereof: this will be cxamined ag soon as conditions are
favourable. :

The writer returned to Malaya on the 3rd November, 1948, and
re-assumed duty at Bentong on the 6th November. Three weeks were
spent attending the annual counference at the head office, Batu Gajah,
during which period alsc certain memoranda were prepared. The
remainder of the time has becn occupied by preparing part of the final
draft of the geological memoir on the Bentong area, together with plans
and illustrations connected therewith.
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65. Muany of the results of the work in the area have already
been published previously (Annual Reports of the Geological
Survey Department for the year 1939, paragraphs 63-71; 1040,
paragraph 38; 1046, paragraphs 133-154; 1947, parugraphs 50-80).
The gist of the rocommendations for future prospecting in the
Pahang portion of the Bentong ares, however, hus not so far
heen made public, but is now included in this interim report
before the memair is completed.

RECOMMENDATIONS FOR FUTURE PROSPECTING IN
THE BENTOXNG AREFA.
GENERAL CONSIDERATIONS.

66. The onlv metalliferous ores likely to offer any chance
of economic working in the Bentong area at present appear to be
those of tin, and in times of favourable murket conditions, of
tungsten. lielatively insigonificant amounts of gold may be found
in some places and recovered as a hy-product in the recovery of
tin-ore. At the same time it wust be borne in mind that future
developments in research may bring into greater prominence a
number of rarer minerals, such as are liable to occur in the granite
areas and in the alluvium derived therefrom.

Cunsequent on the recent detailed examination of the Bentong area
it has been possible to revise the regional map of this part of Pahang
showing mining land, probatle and possible new mining tracts, and
other areas where economic deposits are considered uvnlikely to occur.

ALLUVIAL TIN-ORE.

67. There is no doubt that. over much of the area between
the Sungei Tras and the Sungei Dua Olak, the eustern side of
the Main Range is stanniferous. Cassiterite is widely distributed
and is present in most of the streams draining from granite
country. DBroad alluvial plains comparable with those of Kinta,
Batang Padang, and Kuala Lumpur tin-fields to the west of the
Main Range are absent however: furthermore the physical condi-
tions are not so fuvourable for the accumulations of lurge thick-
ness of alluvium. The topography is controlled by a series of
north-northwesterly ridges separated by steep-sided vallevs so
that reasonably big alluvial plains suitable for lurge-scale mining
are thus restricted in number, although smaller deposits derived
from the denudation of the granite mass have in the past provided
payable properties in the Tras, Kenong, and Bentong valleys as
well as those further to the south in the Pertang and Baris valleys
of the Manchis area (Topographical Sheets B C/9 and 3 C;13).

3. The alluvium, where it overlies quartzite, phyllite, or
schist bedrock, is generally shallow and rarely exceeds 25 fect
in thickness. It is usually less than 20 feet deep. averaging
between 15 and 16 feet over two areas prospected in the Kenong
vallev, 17 feet in the dredged area of the Bentong valley, and 17
feet in the gravel-pump area of the Barie valley. In the Pertang
valley, however. where there is limestone as bedrock, the depth
averages 60 to 70 feet, and even as much as 100 feet was recorded
by one scout-bore. Here traces of old shaft workings at different
levels could be seen in the year 1941.

69. The Kenong alluvial and other small valley areas have
not vet been subjected to systematic working, but should contain
areas of payable ground exploitable by gravel-pump or drag-line
excavation mining methods.  Abnndant water power is generally
available for utilization in such localities.
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70. With present day and future improvements in the
technique of recovery and concentration of finely divided cassite-
rite, there is little doubt that the Repas-Lebah-Perting silt
retention areas should be tested with a view to profitable
exploitation by dredging. In ihese areas it is estimated that, at
the present time, there ure more than 20,000,000 cubic yards of
granite wash available, overlying a schist bedrock to depths as
great as 80 feet or more.

71. In the Bentong va]]«;y, parts of which, between mile-
posts 64 and 70, were dredged during the period from 1917 to
1939, it is possible that certain sections would be found suitable
for clean-up by gravel-pump. The town of Bentong itself stands
on alluvial ground which was only fossicked by early workers and
was not dredged. Prospecting lower down the Bentong river,
near Karak, disclosed some 500 acres of land where boulders are
few and the arenaceous ground is suitable for bucket-dredging.
There is a chance that other areas suitable for gravel-pump
mining may be discovered by careful prospecting.

ELUVIATL TIN-ORE.

72. A sharp line cannot he drawn either between the strictly
eluvial deposits and decomposed rock “‘in situ”’, or between the
decomposed rock and the undecomposed lode-rocks from which
they were formed, for the latter grade imperceptibly from fresh .
unweathered rock in depth, through partially decomposed inter-
mediate material, to fully decomposed ground near the surface,
some of which has moved away slightly from its original position,
shown by hill-creep under the influence of gravity. For the
purpose of this report, however, in contradistinction to lode tin-
ore, it is to be understood that by eluvial tin-ore is meant that
stanniferous material which can be easily removed without
blasting, and which does not necessitate crushing before the tin
values can be extracted.

78. In the Bentong area therc are some very large tracts
of land containing workable guantities of such eluvial tin-ore.
It is from this type of working that more tin-ore has been won
in the past than from alluvial mining. The prospecting of de-
composed stanniferous granite and schists is therefore of great
importance, and when it is remembered that the working of such
deposits frequently results in exposing veins of cassiterite-bearing
rocks, it will be realised that the removal of this softened ground
iz the best method of initial prospeeting for lodes. Re-examina-
tion of all the old mining land hitherto usually worked by
inefficient methods, with a view to opening up likely areas, will
probably be profitable.

74. Most of the Main Range granite between Tras and
Fraser’s Hill, Murai, and the Sungei Dua Olak, is known to be
extensively mineralised, and there is a probability of a future
mining revival; also, possibly, in the Patah Keris portion of the
Tangli catchment area. On the other hand no obvious indications

.of usually associated tourmaline or topaz have been observed in

the area to the south-west of the Ulu Tangli to Ulu Benus- .
Kenaboi lineation, although small amounts of these minerals have

been noted in some stream gravels. Furthermore the granite in

this area iz of a rather diffrrent texture. It is therefore not
considered likely that any profitable deposits of tin-ore will be

found in this scetion of the ain Range.
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75. CGround sluicing and hydraulicing are the most satisfac-
tory means by which the decomposed ground cun be removed.
‘These methods give rise to a difficuit problemn on account of the
enormous quantities of tailings, which are deposited in the valleys
and are liable to silt up roads, agricultural land, and villages,
unless properly retained. In most cases it is impossible, owing
to heavy rainfall and the stecpness of the ground, to effcet
satisfuctory nearby disposal of these tailings permanently. Puart
of the Dentong srea, however, fis cxtremely fortunate, in that
adequate large-scale retention schemes ean be easily effected in
the longitudinal valleys between the granite and the schist hills.
Three tailings retention dams were completed across the Repas,
Lebah, and Perling valleys, between the years 1925 and 1929, and
have subsequently been successively raised under the supervision
of the Drainage and Irrigation Departinent: until an additional
capacity of litile more than 7,000,000 cubic yards now remains
under the original provision.

76. A new comprehensive scheme is at present under consi-
deration for increasing the tailings retention capacity of the
Repas-Lebah-Perting area by an additional 100,000,000 cubie
vards, but this amount would still be inadequate for any really
large-scale operations. Following the construction of three new
dams to suitable heights commensurate with the scnle of the
operations envisaged, it should be possible to retain several
hundred million cubie yards over an arca of 3 to 4 square miles,
This would enable the working of many hundreds and thousands
of acres of ground known to be suitable for sluicing, in a catch-
ment area comprising approximately 52 square miles of granite
and nine square miles of schist. During the course of such large-
seale operations much low-grade tin-bearing ground not workable
veonomically by other means would be exploited, and exposures
of lode prospeets would possibly be revealed.

LODE TIN.ORE.

77. In addition to the alluvial and eluvial tin-ore deposits
in the hills, low-grade disseminations, sometimes with localised
enrichments of cassiterite, sometimes separated by much burren
ground, are known to occur over & widespread area in the granite
and in the schists near the granite contact. The following consi-
derations will be confined to the general prospects of finding
ceonomically exploitable tin-ore deposits in the granite. The
mast important fuctor is not in what types of rocks mineralization
may oceur but in the location of the places where lines of weuk-
ness have rendered the rocks suitable for the penetration of the
Inte-stage differentiates and effluents released from the granite
magina during consolidation. For o thorough study of these lines
of weakness the number and extent of natural and artificial
exposures available are woefully inadequate. In fact, until large-
<cale prospecting is undertaken on the lines already indicated,
it will not be possible to forin a reliable opinion on the mineraliza-
tion values and their economic worth. Local enrichment of tin
values has been noted in the past, and there must be many other
undisclosed lodes hidden beneath the thick blanket of weathered
racks and vegetation.

78. A study of the rocks exposed by ground sluicing or
hvdraulicing operations will ultimately show the main trend-lines
of the fissures and fractures along which the concentrations of
cassiterite occur. Special attention should always be made to. the

»
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vicinity of the intersection of two or more of these zones of
mineralization, as it is at thesc points that pipe-like enrichments
are likely to be found. At Chagar, it has been shown that the
tin-ore deposits are closely associated with the finer-grained
varieties of granite and, in fact. are richest at the contact of these
intrusions into the coarser-grained varieties, in particular where
they form small elongated apexes or apical bosses. In other
localities these apexes may be only a short distance below the
ground surface and, although of small extent, might be exposed
if the superficial residuum could be removed. In other cases they
would lie at greater depths, but their presence.might still be
revealed by fracture lines in the overlying coarser granite.

NATURE OF MINERALIZATION IN RELATION TO MINING.

79. The vory general nature of the mineralization in the
region appears to be the rnain drawback to successful mining
since, as already explained, the commonest type of primary- ore
deposit consists of barren granite traversed by a series of thin
parallel steeply-inclined veins, containing tin-ore. In a total
width of 15 feet, there may be less than two feet of rock carrying
tin-ore, 18 feet being barren. 'The significance of this in mining
is that, either a large amount of barren rock must go through the
mill, or the stone must be handpicked before milling. The latter
measure has been adopted by the small Chinese kongsis working
in the mountains: it is not difficult to apply because the ore is
generally black and the barren roek grey, thus allowing scparation,
by unskilled labour.

Several of these cnrichments have been worked in the past, but
the lack of persistent concentration in most areas, in spite of the
widespread nature of the mineralization or perhaps as a result of it,
has hitherto formed the main wobstacle to successful exploitation.
Insufficient vich ore could be developed to keep a mill working for very
long. As a result, it would appecar thai the search for and the working
of high-grade ore-bodies alone 1s not likely to be an economic proposition,
and that the low-grade type of ore deposits, with which the richer
deposits are usually associated, must also be mined. In this connection
it is well to emphasize that wmining methods are continually being
improved and that ore dcposits of lower grade than hitherto can be
successfully treated under reasonable marketable conditions. It is
possible that large-scale, scft-milling, low-grade properties could be
profitably worked in the futurc by utilizing the cheap water power
available. The establishment of a flourishing lode mining industry will
depend on whether large-scale operations on the poorer-grade deposits
can be made ‘a commercial success.

SUMMARY.

80. Some alluvial ground wtill remains to be thoroughly
prospected and worked, but there is no likelihood of any large
stanniferous areas suitable for big dredges being formed, although
a small dredge might be able to operate profitably in the lower
part of the Bentong valley near Karak.

81. The chief hope of a revival of the tin mining industry
in the Bentong area lies in Iarge-scale workings on the Main
Range. Systematic ground sluicing and hydraulicing in the
valleys, and on the hill-slopes, could provide a considerable
amount of tin-ore, especially in the catchment area of the Repas,
Lebah, and Perting rivers. The construetion of three new larger
dams to a sufficient height across these valleys would enable the
retention of tailings from a catchment of 52 square miles of
granite country, the whole or part of which area could then be
stripped of its cover of jungle and decomposition products,
including many low-grade eluvial tin-ore deposits.
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82. At the same time the cost of such a large-scale pros-
pecting operation would be partly met by the proceeds from the
tin-ore recovercd, quite apart from the possible remuneration
resulting from the uncovering of as vet undisclosed mineral lodes
and disseminations. Furthermore the retention areas created
could subsequently be clesned up by a large modern dredge
capable of recovering the fine tin-ore escaping from the operations

in the hills.

83. 1f this proposal were to be earried out, as assuredly
it will have to be when the present alluvial tin-bearing formations
in other parts of Malaya become exhausted, then a detailed
examination of the rocks so exposed will enable a miore accurate
assessment to be made of the character of the primary tin
mineralization in the Main Range granite. As yet there is
insufficient evidence on which to base a really reliable idea of
its value.

The degrce of success or otherwise of such operations in the
Bentong area will also enable the evalualion of similar tin-ore deposits
in the adjoining Tras (Raub), Peretak (Ulu Selangor), and other
mineralirzed granite areas, where the ecological implications call for
tailings retention scheémes of a more expensive character. Similar
operatious in such areas may or may not be rendered uneconomic on
this arccount, but it is certain that their chances of success would
depend more critically on the grade of ore encountered.

PROGRESS REPORT ON GEOLOGICAL WORK IXN
SELANGOR BY F. W. HOE, GEOLOGIST.

84. Most of the year has been spent in Selangor completing
work in North Selangor and some small adjoining parts of Perak
and Pzshang. The ares surveyed and resurveyed is covered by
Topographical Sheets 3 B/7, 3 B/10, 3 B/11 and the part of
Selangor shown on Sheet 5 B/8. The first seven months of the
vear were mostly occupied with field work and the remaining
five months have bcen taken up with the preparation of maps
and memoirs.

Bandit activities have caused slight inconvenience, preventing the
carrying out of aboul two weeks' field work, required to complete the
detailed mapping. The good work carricd out by a field assistant
and four rock collectors made it possible to complete the resurvey of
almost nine hundred square miles in the short time available. A memoir
on the Fraser's Hill area, covered by Sheet 3 I/T and part of
Sheet 3 B/8, has been written and the main features are summarised
in paragrapbs 8597. A memoir on the Kuala Selangor and Rasa
neighbourhood, covered by Sheets 3 B/10 and 3 B, 11, is being prepared
and the main features are described in paragraphe 98-120. The mincral

_ production figures quoted in this report have becn supplied by the

Kiines Departinent.

Considerable economic geology has been performed outside the area
under detailed survey; the main features are summarised in
paragraphs 121-129. About two hundred enquiries were dealt with at
the Kuals Lumpur Office for Government Departments and the general
public. The importance cannot be over-stressed of having a fully
equipped and staffed office in Kuala Lumpur where many mining
companies and most Government Departments have their head offices.

THE GROLOGICAL SURVEY OF THE AREA COVERED BY
TOPOGRAPHICAT, SHEBT 3 B7 AND THAT PART OF
ULU SELANGOR COVERED BY SHEET 3 B/S.

85. The resurvey of approximntely three hundred and five
square miles of country covered by Topographical Sheet 3 B/7
and the part of Ulu Selangor shown on Sheet 3 B/8 was completed
in April, 1848. A memoir on the area has been written and is
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almost ready for publication. The main features of the geology
and mineral resources are suminarised below in paragraphs 86-97.
Geological details have previously been given in the following
Annual Reports of the Geological Survey Department: for the
year 1937 in paragraphs 164 to 190; in the 1938 Report in
paragraphs 112 to 133; in the Report for 1989 in paragraphs 43
to 83; in the 1940 Report in paragraph 35. Work carried out in
1941 is described in paragraphs 77 to 83 of the Annual Report
for 1946 and work performed in 1947 is summarised in
paragraphs 82 to 84 of the Heport for that year.

THE METAMORPHOSED SEDIMENTARY ROCKS.

86. The oldest rocks in the area, referred to as the calcareous
series, are believed to be Carboniferous or Permocarboniferous
in age. They occupy about sixty-eight square miles and consist
of limestone, phyllite and shale: rare bands of mica-quartz
schist, fine grained quartzite and chert oceur. Graphitic material
and pyrite is common and most of the limestone is dolomitic.
These rocks are folded and dips vary between 45° and vertical;
recumbent folds occur near the granite,

87. The arenaceous serics was formed at a later period,
probably in Triassic times; there is possibly an unconformity
between these rocks and the caleareous series. The arenaceous
series occupies about one hundred and five square miles and
comprises quartzite, schist, schistose-grit, hornstone and shale;
subsidiary amounts of mica-schist, phyllite and shale oceur.
The rocks of this series are folded and have an average inclination
of 45°. Sporadic volcanic activity occurred during this period
giving andesite and andesite-porphyry of the Pahang Voleanic
Series.

The stratified rocks of these two series build the undulating country
in the south-western sector of the Fraser’s Hill area. No fossils have
been found in the rocks in the mrea under survey. The estimate of
their age is based on their lithological similarity to fossiliferous
Carboniferous to Triassic strata elsewhere in Malaya. Small outcrops
of dolerite and rocks of the Pahang Voleanic Series are exposed with
the arenaceous series. Amphibole schist occurs sparingly in both groups
of rocks. Sedimentation appears to have ceased and terrestrial conditions

< to have prevailed at the end of the Triassic period. These conditions
’ probably persisted until the intrusion of the Main Range granite.

GRANITE AND ALLIED ROCKS.

88. Granite builds about one hundred and twenty-six square
ailes of highlands in the north-east of the arca under survey.
The magma from which it has formed was emplaced in Jurassie,
Cretaceous or early Tertiary times. Its cooling was accompanied
by fluidal movement and differentiation which resulted first in
the formation of coarse pcrphyritic biotite granite and later of
granite porphyry and inicro-granite. Medium to fine grained
granite carrying epidote and chlorite also oceurs. Its intrusive
relationship to the other granite types is not clear. It may have
developed its characteristics as the result of assimilation of sedi-
mentary rock or they ray have resulted from alteration
accompanying the cooling and regional metamorphism of the
batholith.  Intrusions of aplite and pegmatite followed.
Cassiterite pneumatolysis and then hydrothermal activity
oceurred, resulting in the formation of schorl, greisen and quartz
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veins carrying tin-ore {cassiterite) and later of numerous quariz
veins which penetrated both the consclidated granite and the
enclosing sedimentary rocks of the calcareous and arenaceous
series.

The tin-ore was introduced by a residuum left as a result of the
cooling of the granmite magma. It occurs in the Main Range and in
some of the sedimentary rocks in contact with these granite mountains.
In the granite, cassiterile is commonly associated with tourmaline and
mica, also Lo a lesser extent, with flour and topaz. It is chiefly located
in zones consisting of a parallel vertical ceries of narrow quartz-
tourmaline and greisen stringers, separated from one another by granite
barren of mineral wealth. Stockworks of these veins also occur. In
the sedimentary rocks the bulk of the tin-ore is carried by small quartz
veins with which occur a little mica, tourmaline and sulphides, mainly
pyrite and arsenopyrite.

Goid has been recorded in quartz veins formed after deposition of
the tin-ore. Such veins are probably the source of the small amounts of
gold occasionally produced as a by-product of tin mining.

STRUCTURE.

89. Widespread earth movements accompanied the emplace-
ment of the granite. These possibly preceded the intrusion of
the magmn; they accompanied its cooling and continued after
it had consolidated. The movements resulted from powerful
compressional forces operative from the west-southwest which
appear to have cncountered resistance east of the area under
survey. The regional strueture of the area, which is north-
northwest to south-southeast, as well as the majority of the
rock structure has been determined by these movements.

Dominating the region is the tectonic axis of the Main Range
granite. In the granite the pressures produced narrow zomes of
fracturing, shearing and foliated rock, comprising sheared granite,
schistose granite. mylonite and mylonite gneiss. The sedimentary rocks
are also regionally metamorphosed and folistion and schistose structures
show the common regional trend. The regional direction is also
followed by the contaci bLetween the Main Range granite and the
sedimentarv rocks. by three large roof pendants on the granite and by
many of the fine grained Franito intrusions. The few isoclinal and

recumbent folds in rocks of the calcareous series follow this regional
trend, as do intar-stratified bands of limestone.

90. The structure of the area has affected the economic
development since it determnines the position of the resistant
rocks of the arenaceous serics and granite, in relation to the
easilv eroded rocks of the culcareous series. Thus low-lying .
country, built from rocks of the calcareous serios, lies between
the resistant Main Range granite mountains and hill country,
formed froin rocks of the srenaceous series. This valley arca
follows the regional north-west to south-east direction and hus
formed a natural catchment for the accumulation of tin-bearing
alluvium: also the easiest route for the main communications,
the railway and the trunk road north.

RECEXNT DEPOSITS.

01. The only deposits found in the area under survey that
are younger than the granite are the recently formed superficial
deposits.

After the formation of the Triassic sediments end the Main Range
granite there follows a long period unmarked in this part of Selangor
by any record in the geological time scale. This suggests that the arca
formed a land mass and terrestrial erosion was taking place. Although
no Tertiary rocks have been found in the Fraser's Hill area sediments
were laid down under swamp conditions in Upper Tertiary times just
outside the mapped area.
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92. The superficial deposits comprise alluvium brought
down from the Main Range tnainly by the Selangor, Kerling, Inki
and Bernam rivers, and eluvinl material formed as a result of
tropical weathering. Fconomicully these recent deposits are the
most important formation in the area. Much of the alluvium
contains tin-ore, and thc eluvium is also tin-bearing at some
localitics where it overlies granite and sedimentary rocks near
the granite contact. '

ECONOMIC GEOLOGY OF THE AREA COVERED BY
SHEET 38 B/7 AND THAT PART OF ULU SELANGOR
COVERED BY SHEET 3 B/8.

93. Tin-ore is the only mineral of economic importance in
the areas under consideration. The development of this distriet
has been based largely on revenues derived from the tin industry.
Sir Frank Swettenham wrote in “‘British Malaya’ in 1906:
“Tin has enabled the administration to rapidly open up and
develop the country which thirty years ago was practically covered
by virgin forest. It was the clear policy of the Government
to encourage the 1ining industry by every legitimate
means . . . . . The arca under survey was one of the
localities included in this statement and to-day it is still an
important producer of alluvial tin-ore and contains a considerable
proportion of the known Malayan lode tin deposits. In 1948,
however, only 0.4 per cent. of the land was alienated for mining
and no ore was produced froimn the lodes, all the tin output,
totalling 10,750 piculs, coming from alluvial deposits. Gold ig
produced occasionally in small quantities as a by-product of tin
mining in the Selangor and I[nki valleys. Other minerals, which
would be of economic interest if they occurred in sufficient
quantity, include torbernite (a  uranium mineral), monazite,
zircon, ilmenite, sphalerite, chalcopyrite and graphite. Of these
only a small amount of ilmenite, obtained as a by-product of
tin dredging, has been sold. There are no indications that payable
deposits in situ of the radio-active minerals containing uranium
and thorium occur. Lateritic iron-ore and limonite are present
and are used locally for the construction of secondary roads and
rubber estate roads. An unlimitad supply of good quality granite,
suitable for use as both road metal and building stone, is
available. The waters of the hot springs in the area are said
to be of medieal value for treating skin and rheumatic complaints.

94. Tin-ore has probably been mined for centuries in this
area. Droduction at present comes from alluvial mines, but
lode deposits yielded approximately 10,000 piculs annually for
many of the years between the ‘beginning of the century and
1983. Mining of lode tin declined after 1938 and finally stopped
eight years later, not because the tintield had become exhausted
but owing to the prohibitior of the hydraulic working method,
known as lampan mining, by which the majority: of the ore bodies
could be exploited and lodes found. Prospecting of the lodes
containing tin-ore in the late 1950’s indicated that the ore bodies
jn the granite, at the few localities tested, did not contain tin in
payable quantities below about thfee hundred and fifty feet from
the surface. This appeared true even when the structures, which
had played an important part in localising the tin deposits,
persisted in depth.
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THE FUTURE PROSPECTS OF TIN MINIXNG.

93. The annual produetion of alluvial tin-ore for the next
ten to fifteen vears from this area will probably return to
approximately the 1940 figure of about 20,000 piculs. Fluctua-
tions in the amount of ore produced are more likely to result
from unpredictable political and economie factors than from large
finds of new tin deposits or the sudden exhaustion of deposits
worked at present. The 1948 production of tin-ore, totalling
1,955 piculs, a8 a result of the Japanese occupation and bandit
activities, is smaller than might normally be expected. Dulang
washers produced an additicnal 1,928 piculs of tin-ore in the
district of TUlu Sclanger: much of this ore came from the area
under survey.

96. A big increase in alluvial tin production in this area is
improbable as the richer beds have mostly been mined and there
is little prospect of discovering additional large tracts of tin-
bearing alluviums. Limited extensions to existing tin produecing
areas will probably be found in the valley areas drained by the
Selangor, Inki and Kerling rivers, In the future, as at present,
alluvial tin production is likely to depend mainly on dredging.
tGiround now mined averages about 0.5 katies of tin-ore per cubic
vard. In another ten to fifteen vears most of these tin deposits
in this area will have been mined and the alluvial areas may be
abandoned if new methods, or higher prices, do not anke it
profitable to work deposits of u lower grade than can be treated
at present.

97. The mining of the lode deposits in the Main Range
should bhe resumed when alluvis] tin-ore can no longer be
profitably worked. for the waste produets can then be stored
in the natural catchments which the worked-out alluvial arcas
would forin. Workable lodes uppear most likely to be found
in the Perctak Hills.

THE GEOLOGICAL SURVEY OF THE PART OF NORTH
SELANGOR COVERED BY TOPOGRAPHICAL SHEETS
3 B/10 AND 3 B/1L.

98. The resurvey of the portion of North Belangor covered
by topographical sheets 3 B/10 and 3 1311, totalling approxi-
mately five hundred and cighty-five square miles, was commenced
in April. 1948, and almost completed at the end of July,

At three localities bandit activities have prevented the completion
of some field work. The memoir covering this area is now being
written and should be ready for publication in 1949, Accounts of the
ueology and mineral resources of this part of Selangor were given in
the Annual Reports of the Geological Survey Depariment listed below.
For the year 1839 in paragraph 84: in the 1840 Report in paragraph
35; in the 19846 Report in paragraphs 84 to 105, and in the 1947
Report in paragraph 85.

THE METAMORPHOSED SEDIMENTARY ROCKS.

0. The oldest rocks in the area, referred to us the
calenreous serivs, are believed to be of Cuarboniferous or
Permocarboniferous age. No fossils have been found in these
rocks in North Selangor and the estimate of their age is based
on their lithological similarity to rocks of this age elsewhere in
Malava. They have been recorded over approximately one
hundred and thirty-five square miles, much of which is lowland
country where the rocks are obscured by alluvial deposits. The
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series consists of limestone, phyllite, schist arid shale; rare bands
of mica-quartz schist, fine grained quartzite and chert occur.
Graphitic material and pyrite are cornmon in these rocks. Mosb
of the limestone is dolomitic but some of the rock in the Rawang
and Kanching areas is low in juagnesia. The rocks of this series
are folded and foliated and the dips are mostly between 45° and
vertical.

100. The arenaceous series of rocks is thought to be of
Triassic age on account of its lithological similarity to rocks
elsewhere in Malaya known to be of this age. There is possibly

_an unconformity between this group of rocks and those of the

calcareous series. _The arcnaceous series oceupies almost
one hundred and fifty square miles and mainly forms undulating
hill country. This series of rocks comprises quartzite, quartz
schist, schistose grit, quartzose grit, hornstone and quartzite
conglomerate. Many of thesc arenaceous rocks are shaly and
beds of mica schist, phyllite and indurated shale oceur. Graphitic
material is also present but is not sbundant. These rocks have
been folded and the average inclination varies between 20° and
45°.
GRANITE AND ALLIED ROCKS.

101. Granite occupies about one hundred and thirty square
miles of this part of Northern Selangor. In the east of the area
under survey it builds the Main Range mountains.’ To the
extreme west it forms two isclated hills at Kuala Selangor while
in the Batang Berjuntai district it has been found below alluvium.
The magma from which the granite has formed was emplaced in
Jurassic, Cretaceous or early Tertiary times. TIts cooling was
accompanied by fluidal movement and differentiation which
resulted in the formation of course porphyritic biotite granite,
muscovite-biotite granite which is generally sparsely porphyritie,
and later of granite porphyry and microgranite in which tourma- .
line is common. Intrusions of aplite and pegmatite followed.
Cassiterite pneumatolysis then hydrothermal activity occurred,
resulting in the formation of tin-ore (cassiterite) and later of
nuinerous quartz veins which penetrated both the consolidated
granite and enclosing sedimentary rocks of the calcareous and
arenaceous series. Quarbz intrusions earry wolfram as well as
cassiterite in the Sungei Linm valley, at Kanching and three
miles north-east of Serendah. At these localities the intrusions
all occur ab, or near, the contact of sedimentary rock with
granite.

Where these mineral-beuring veins cut the sedimentary rock the
proportion of wolfram is high; at places where they persist into the
granite the intrusions are richer in cassiterite and poorer in wolfram.
Scheelite occurs in the Batu and Kanching areas where granite is in
contact with limestone. ’

102. The tin-ore was introduced by a residuum left as a
result of the cooling of the grapite magma. It occurs in the
Main Range granite and in the scdimentary rocks which border
the mountains in the Batu, Kanching, Rawang, Serendah and
Ulu Yam Bharu areas, but to date only low grade deposits have’
been found.

A few small tin-hearing iutrusions have also been recorded in the
past in the valleys of th: Gong, Kundang, Kuang, Garing and
Sembah. -In the granite the tin-ore is commonly associated with
tourmaline and mica, and occurs mostly in narrow tourmaline, quartz-
tourmaline and greisen stringers. In the sedimentary rocks the tin-ore
is mainly carried by small infrusions of vein quartz, aplite, pegmatite
and granite, .
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THE TERTIARY BEDS.

103. Tertiary deposits cover just under five square miles of
country at Bafu Arang in the south-cust portion of Sheet 3 B/10.
The beds consist of shale. sandstone. coal and conglomerate and
are mostly overlain, possibly unconformably, by boulder beds.
A small patch of shale, that may be of Tertiary age, occurs below
the swamps north of Batunyg Berjuntai. The deposits at Batu
Arang rest unconformably on quartzite and phyllite, believed to
be of Triassic age. They were probably laid down in an isolated,
trough-shaped depression occupied by fresh water swamps in
Upper Miocene times.  Originally deposited as beds of sand, clay
and vegetable matter, they have subsequently been converted
into sandstone, shale and coanl. Most of the strata are gently
inclined, the average dip in the north and east of the field being
14°, but inclinations up to 45° have been recorded at the edges
of the beds. Small, normal-type faults are common causing
displacements of a few feet: the largest fault recorded by the
management was said to have had a throw of about eighty feet.

In 1941 prospecting of the coal was commenced and four deep
diamond drill holes, totalling four thousand six hundred and twenty fect,
were sunk. The bores penetrated the Tertiary beds and entered the
underlying Triassic quartzite and phyllite. The first diamond drill
hole (No. 1}, put down where there were geological indications that the
Tertiary deposits might atlain their greatest thickness, showed the
fullowing succession below datum of sea level :—

Thickness In leet.

BOULDER BEDS, possibly of Upper Tertiary age ... 1,164
COAL MEASURES, probally of Upper Tertiary age,
comprising sandstone, shale, coal and coaly-shale .. 208
QUARTZITE, believed to be of Triassic age; thickness
penetrated 188
Total depth of hole below sea level ... 1,651

104. These deposits are economically of great importance
to Malaya, forming the only conlfield worked at present in the
country; the output is deseribed in paragraph 110.

STRUCTURE.

105. The Main Range mountains of granite, following a
tectonic axis trending from north-northwest to south-southeast,
dominate the region. Most of the folintion and folded structures
in rocks of the calcareous and arenaceous series are parallel to
this trend. The zones of sheared and mylonitised granite and
two bands of sedimentary rock extending over the granite
highlands (one from Ulu Yam to Ginling Sempak on Topogra-
phical Sheet 3 B 12 outside the area under survev, and the other
from Batu to Kanching) have the same general strike.

Widespread earth movements accompanied the intrusion and
cooling of the granite and continued after it had consolidated. They
had ended when the Upper Tertiary beds at Batu Arang were formed.

Powerful compressional forces from the west-southwest appear to

have encountered resistance east of the area under survey and resulted

in the buckling and folding of the sedimentary rocks of Carbeniferouns
and Triassic age and shearing and fmct.un'n% of the granite. A long
period of terrestrial erosion appears to have followed and even to have
continaed over much of the region throngh Upper Tertiary times.
Therc are indications that terrestrial conditions persisted even when
the Batu Arang coal measures were laid down, for they appear to have
formed in an isolated trough occmpied by fresh water swamps. After
their depositien earth movements occurred with downward tilting in
the south-couthwest of the DBatu Arang depression, probably
accompanied by uplift of the northern and eastern portions. Erosion
followed and removed deposits laid down in the northern and eastern
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portions of the trough, by then raised by the earth movements into
the zone of denudation. Crustsl readjustments of the type outlined
above would account for the remmant of coal measures found at Batu
Arang and also for the present general westerly and south-westerly
dip of about 14° in the deposits. When formed they would have been
deposited almost horizontally.

106. Subsidence of the coastal area, approximately west of
a line extending north to south through Batang Berjuntai,
appears to have taken place in recent times. The accumulation
of sediment to form swamnp deposits and coastal alluvium
accompanied the subsidence. Workable tin deposits, found at a
few localities under this ecover are described in paragraphs 108
and 114.

RECENT DEPOSITS. '

107. The recent deposits comprise river alluvials and coast
deposits. They' cover approximately two hundred square miles
of the area under survey. Below thirty-five square miles of
these alluvials the bedrock has been identified as sedimentary
rock belonging to the calcarescus series or as granite. This figure
of thirty-five square miles has been duplicated by including it
also in the figure for the areas occupied by the calecareous series
and granite. Most of the river alluvials are tin-bearing in the
valley of the Selangor river and its many tribubtaries draining
from the Main Range, and the Batu and Gombak rivers and
their tributaries.

108. The coastal alluvivm covers most of the country west
of a line extending approximately from north to south through
Batang Berjuntai; oceasional masses of granite and sedimentary
rock penetrate these deposits ‘and form small hills. Deposition
of alluvium has buried a submerged landscape and boring has
indicated that some of the valleys of this landscape are now
over one hundred feet below the present surface. North of the
Selangor river, limited portions of the swamp area have been
tested. The lowest alluvial deposits have been mostly gravel,
above which sand occurs and then beds of sandy-clay and clay,
and finally swamp deposits consisting of decaying water-
saturated vegetation. South of the Selangor river, where the
surface drainage is better, peaty soils overlie clay, below which
sand and gravel beds have been encountered. In the Batang
Berjuntai area workable tin-ore cccurs with the lower alluvium,
while further west and south-wcest near the coast small amounts
of tin-ore have been recorded in bores sunk for water on Lapan
Utan and Raja Musa Estates.

ECONOMIC GEOLOGY OF THE PART OF NORTH
SELANGOR COYERED EY SHELETS 3 B/10 AND 3 B/11.

109. The portion of Selangor covered by topographical sheets
8 B/10 and 3 B/11 is one of the most important mineral
producing areas in Malaya. The only working coalfield in the
country is situated here, the area has a considerable tin output,
and recent investigations indicate it to have all the main materials
necessary for the manufacture of high grade Portland cement.
Small amounts of gold arc produced; both ores of tungsten
(wolfram and scheelite) occur and have been worked in the past,
and the ore of aluminium (bauxite) has been found. Other
minerals of economic interest include ilmenite, zircon and
monazite. Lateritic iron ore and limonite occur and are used
locally for the construction of rubber estate roads and secondary
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roads, particularly in the Kuala Selangor district where there
are only small supplies of good roadstone. In the east of the
area an unlimited amount of good quslity granite, suitable for
use as both roadmetal and building stone, is available. Two
hot springs occur in the eastern portion of the district and their
waters are said to be of medical value for skin and rheumatic
complaints.

110. Coal.—The coslfield at Batu Arang is at present the
only local source of coal in Malaya. Since production commenced
in 1915, 12,616,390 tons of coal have been obtuined from this
field. Of this total 11,246,556 tons wers worth $85,536,928; the
value of the remaiping 1,369,834 tons, produced during the
Japanese occupationt, is unknown. During 1948, 375.460 long
tons of coal were produced valued at $7.696,930. In addition,
firebricks, bricks and tiles, worth $520,000 were also manufac-
tured from local deposits associated with the cogl. A summary
of the geology of the coalfield and some details of the prospecting
for coal are given in paragraph 103.

111.  Tin-ore.—During 1048 the tin-ore production from the
alluvial beds in the area under survey amounted to 56,874 piculs.
No ore was obtained from lodes. A few low grade tin lodes are
known to occur in the Main Runge granite and in the bordering
sedimentary rocks. These deposits, mentioned in paragraphs 101
and 102, werc described in paragraph 86 of the 1939 Rcport.
The alluvium, which vields the present tin output, oceurs in the
valleys of the Selangor, Kerling, Liam, Serendah, Rawang, Choh.
Garing, Kuang, Kundang and Lower Batu rivers, all of which
rice on the Main Range granite highlands.

The bulk of the tin output in 1848 was obtained by five dredges
belonging to the following companies : Rawang Concessions Limited,
Rawang Tin Dredgin Igimi(e , Berjuntai Tim Dredging Limited,
Taiping Consolidated (Kundang Section) and Austral Amalgamated Tin
Limited (Ulu Yam 8ection). gouthcm Kinta Consolidated Limited and
Kundang Tin I.v)rcdging Limited also have properties in the arca but
were not dredging during 1948. Part of the propertics of the Renong
Tin Dredging Company Limited and Selayang Tin Dredging Company
occur in the area under survey but these portions were not worked
during 1948. [In addition to the dredges, seventeen Chinese gravel-pump
mines were operating in the area during the year.

112, The Future Prospccts of Tin Mining.—In the area
under survey the future prospects for tin mining are relatively
good as far as potential tin rusources are concerned. TUnpredic-
table economic and political factors are likely to cause fluctuations
in the output similar to those which have occurred in the past.

113. At present the bulk of the tin-ore is obtained from
river alluvials and the ground mined averages approximately
0.4 katies of tin-ore per cubic yard. During some years in the
past ground averaging as little as 0.25 katies of tin-ore per cubic
vard has been worked by one company. It is probable that
much of the tin-ore obtained in this area for the next few years
will come from river alluvials and will be won from the valleys
of the Selangor, Rawang, Serendah, Kundang, Kuang, Liam and
Batu rivers and their tributaries. Alluvial tin-ore is known to
occur in some parts of the above vallevs not mined at present
and in the valleys of the Garing. Sembah and Kerling rivers
and the swamps where the Sungei Buloh joins the Selangor
river; parts of these valleys are likely to repay more extensive
testing. Alluviom which may contain workable tin-ore also occurs
in the lower vallevs of the Tua, Batu, Gombak, Gong, Pedang,
Kalong, Batu Balang and Batang Kali rivers.
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114. The production of tin-ore from "the coastal deposits
will probably increase in the future. At present only the tin
output of Berjuntai Tin Dredging Limited comes from these beds,
but prospecting has already shown workable low grade deposits
to the west and north-west of this property. Towards the coast
bore holes sunk for water at Iiaja Musa, Bukit Rotan and Lapan
Utan Estates, have revealed sediments carrying small amounts
of tin, indicating that in thisx area ore may be found anywhere
below the vast tract covered by coastal alluvium. A point of
further significance concerning the potential tin resources is the
discovery that the bedrock in the part of this area tested
comprises limestone and schist cut by granite: intrusions. The.
bulk of both the alluvial and lode tin deposits elsewhere in Malaya
oceur in associabtion with rocks of this type; thus tin-bearing
intrusions may be found in this area. The alluvial tin-ore that
oceurs here does not, therefore, necessarily come from the Main
Range, but may be derived from local lodes.

115. Tt is unlikely that all the coastal deposits cover
workable tin-ore and present indications are that tin deposits,
rich enough to be mined, will be limited to a fraction of the area
and will be found in submerged valleys now buried under swamp
deposits. The beds will probably contain low grade ore. Part
of the area covered by the coastal deposits is thus a possible
mining region of the future which should be tested so that the
portions not carrying mineral wealth can be developed in other
ways. A brief description of these coast deposits is given in
paragraph 108.

116. Cement.—The main materials required for the manu-
facture of Portland cement have this year been shown to be
available in North Selangor. An obstacle in the past to the
manufacture of high grade cement in Malaya has been the high
magnesia. content of much of the limestone tested. Magnesia
has to be below six per cent. if limestone is to be satisfactory
for the preparation of cement of this type. This year a repre-
sentative of the Associated Portland Cement Manufacturers
Limited proved an area of limestone south-west of Rawang to be
low enough in magnesia and other impurities to be utilised.

The limestone tested occurs below alluvium in the area covered by
lots 1,644, 1,724, 462 and 1,860, Some of it is exposed in the workings
of Sin Seng Huat Tin Mine in lot 1,644; the remainder is covered by
alluvium, Diamond drilling was nsed to test the area and the magnesia
content of the rock was found by chemical tests in the field to average
under two per cent. Most of the limestone occurs beneath thirty to
forty feet of alluvium but at one locality it is found under weathered
graphitic schist at depths varying between ninety and one hundred and
fifteen feet, This unusual rclationship may be due to part of a bed
of schist, interstratified wiih limestone, having slumped over the
remaining rock after limestone in the vicinity had been removed by
solution. In the fresh echist pyrite occurs and its alteration products
would spced the solution of nearby limestone. If this locality is
developed a quarry will be opened up and limestone excavated to a
depth of one hundred and fifty feet.

At Kanching, about five miles from Rawang, between 1937 and 1939
the limestone of Bukit Takun was tested by diamond drilling. The
bulk of the analyses showed the magnesia and other impurities to be
low enough to allow this rock to be used for preparing cement, although

‘the magnesia content varies and occasional patches of rock occur
containing up to mnine per cent. magnesia. It is estimated that at
Kanching about twelve and a half million tons of limestone are available,
The limestone at Rawang has the advantage of being nearer the railway
and to Batu Arang where shale and coal, also required in cement
manufacture, can be obtained. :

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



Approved For Release 2001/09/%64: CIA-RDP83-00415R005000070003-5

117. Aluminium Ore.—Bauxite, an hydrated oxide of
aluminium, was first found in the ares under survey on Sungei
Choh Estate during 1941; the deposit was described in paragraph
104 of the Annual Report for 1946.

This year bauxite was discovered at Bukit Robinson
{sheet 3 B/10) and sporadic occurrences of ore were found over
an ares extending northwards from Bukit Robinson for a distance
of over six miles to bevond Batang Berjuntai. The bauxite here
overlies shale and appears to have formed below ferruginous
lateritc. At the locality froin which specimens were obtained,
much of the laterite, logether with some bauxite, had been
removed for roadmetal by the Public Works Department. A
sample of bauxite analysed by Mr. W, A. Tooke contained:

ALO, .. ... 60.0 per cent.
S0, ... 6.4 o
Te,0, and Ti0, 3.8 .
Loss on ignition ... 208 .
Totul ... 100.0 .

Unfortunately bandit activities have prevented the testing of
the extent of the deposits. The mode of occurrence of the
aluminium ore appears to bc similar to that in south-wcestern
Johore, where aluminium deposits were mined by the Japanese
prior to 1942,

118. Gold. Tungsten and “‘Amang’’'.—Other mineral
resources comprise gold and tungsten, also dumps of “amang”’
containing ilmenite and small quantities of zircon and monazite.

(iold was recovered up to 1942 in small gquantities as a
by-product from dredges mining tin-ore, but none was recorded
as being produced in 1948. No parent gold-bearing bodies have
been located and there are no alluvial deposits sufficiently rich
to be mined for gold alone.

119. Tungsten occurs in the area under survey both as
wolfram and scheclite. No ore was produced in 1948. The mode
of eccurrence and distribution of the depusits is described in
paragraphs 102 and 103 of the 1946 Annual Heport.

120. ‘“*Amang’’ beaps in the area under survey total approxi-
mately twenty-five thousand tons. Dumps contuining about
seventeen thousand five hundred tons have been surveyed on
the following dredging properties: Berjuntai Tin Dredging
Limited, Rawang Concessions Limited, Rawang Tinfields
Limited, Taiping Consolidated Limited and Austral Amalgamated
Tin. The “‘amang’’ consists mainly of ilmenite and the above
dumps contain between seventy per cent. and ninety-three per
cent. of this mineral. A little monazite is usually present and
up to one and a half per cent. has been recorded in some of
the dumps. The zircon content is generally between 1} per cent.
to 3} per cent.

GENERAL ECOXNOMIC WORK.

121. Considerable economie geology, mostly in parts of
Selangor outside the arca under detailed survey has been carried
out during the year and numerous enquiries answered. Investiga-
tions and work have been undertaken for the Public Works,
Electrical. Agricultural, Mines and Police Departments. The
more detailed investigations are summarised below.
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INVESTIGATIONS OF DAM SITES IN THE
KUALA LUMPUR AREA.

122. Sites suitable for a large dam in the viciniby of Kuala
Lumpur to supplement the town’s water supply have been
investigated during the year. 'This work has been carried oub
at the request of the Public Worls Department and the investiga-
tion has been made in co-operation with Mr. MecClure, Senior
Executive Engineer, Waterworks. The first site examined is on
the Sungei Gombak about thirtcen miles from Kuala Lumpur in
the drea covered by topographical sheet 3 B/11. The dam
proposed for this localiby is estimated to be capable of supplying
fifteen million gallons of water per day. The other site tested
is at Klang Gates aboub eight miles from Kuala Lumpur in
the area covered by topographical sheet 3 B/15. If this site
proves suitable a dam retaining  about three thousand million
gallons of water will be constructed. Work on the Sungei
Gombak site has been discontinued; the examination of the
Klang Gates site is proceeding.

123. The Sungei Gombalk Site.—The proposed site on the
Sungei Gombak consists of granile which has been affected by
tropical weathering known clsewhere in Malaya to penetrate to
depths of over one hundred and fifty feet. The rock is jointed
and faulting and shearing, known in the surrounding district,
might be encountered at this locality. These are factors
adversely affecting a dam site, thus careful investigation is
necessary. The testing of the site by the Public Works Depart-
ment commenced with pitting of the valley floor which was
found to be satisfactory, fresh granite occurring approximately
fitteen feet below the surface. Testing of the lower slopes of
the valley however, showed an increusing thickness of weathered
rock and overburden and it is possible that fresh rock does not
extend to the five hundred and fifty-foot level in the valley sides,
which it is proposed the top of the dam should reach. Work has
not been continued beyond this stage; should the investigation
be resumed upper portions of the valley sides should be tested
to sec whether hard rock extends to the height which it is
proposed the dam should reach.

124. The Klang Gates Site.—The possibility of building a
dam at Klang Gates is at present being investigated. The site
is in the Klang river valley und lies between the two tunnels
on the road to Kuala Sleh. The investigation of this locality
is of particular interest from both the géological and the
engineering aspects, since, as far as can be ascertained, no large
dam has yet been constructed in a setting of this type.

125. The rock on the proposcd dam site is mainly vein
quartz and is part of a quariz reef known to extend for over
ten miles and to widen in places to as much as two hundred yards.
This intrusion trends approximately from east to west and cuts
granite; most of it consists of massive white quartz broken
however by fractures and joints. Cutting the massive quartz
are a number of elongated, irregularly-shaped cavities most of
which are lined with interlocking quartz crystals. The vein
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quartz is almost pure silica (silicon dioxide); specimens tested
chemically & number of years ago contained 0.02 per cent. of
the iron sulphide pyrrhotite and traces of both scheclite and
tin-ore.

The reef is believed to have originated as follows. The quariz is
genetically related to the Main Range granite, the emplacement of
which was accompanied by severe earth movements. The intrusion of
quartz took place after the granite had solidified and probably occurred
along a line of weakness through this rock. The quartz intrusion is
probably s composite body. The cooling of the quartz vein appears to
have bLeen accompanied by shrinkage which produced fractures, into
which residual siliceous solutions penctraied and solidified to form small
veins and quartz crystals which line most of the larger fractures and
cavities. These fractures generally trend parallel to the length of the
reef . others, mainly formed at a later date, cut acress the recf. Thera
are indications that the reef is not one continuous mass of quartz bat
consists of lens-shaped quartz bodies with ramifying veins penetrating
intervening, partly assimilated, silicified granite.

The reef forms a conspicuous topographical feature with numerous
white ¢liffs, Tt rises high above the level of the surrounding granite
country owing to the guartz having a grealer resistance to weathering.
The proposed dam site is the deep gorge followed by the amall Klang
river through this hard, insoluble quartz. The very presence of the
river indicates a possible line of weakness ncross the reef at this
locality. The cause of the river cutting the reef at this particalar
place is uncertain and several explanations are possible. The most
probable is that the quartz mass narrows to give place to an area of
granite impregnated with siliccous material and cat by a network of
quartz veins. Pitting, carried out in the gorge arca during 1948 by
the Public Works Department, indicated the guartz mass to have split
inte two main veins with numerous small, ramifying stringers. It is
also possible that the river has followed, and scoured out, a narrow
zone of weakness along a series of close joints cutting the quariz. A
further possibility is that faults occur at this locality, for there is an
apparent displacement of the reef southwards on the east side of the
gorge, bul as yet no definite fanlt planes or sheared rock have been
found and the apparent displacement could be equally well explained
by a local flexure in the intrusion.

An unusual feature of the river in the gorge area is the absence
of waterfalls or rapids, the river flowing through a deep, sandy-bottomed
channel at places where massive quartz would be expected to outcrop.
1f the river follows a fault or closely jointed zome it would explain
this anomaly. Another possibility which would also explain this
peculiarity, is that river capture has reduced the flow of water and
caused silting of this part of the valley. It is also possible that an
accumulation of debris below the gorge is the cause. Either of the
above would give & deereased rate of flow and would explain the
alluvial deposits which occur in the valley.

126. A shaft is being sunk in the floor of the valley and
the sides are also being tested. The steep gorge faces have
been cleared of vegetation and some pits have shown fresh rock
to extend to the height the dam is likely to reach,

Klang {iates is a possible dam site but this has to be treated
with suspicion until all factors proving its suitability for the
construction of a dam have becn established. Considerable
testing is likely to be required bifore this site can be proved
to be satisfactory for the construction of a large dam.

127. Tne Srre or THE LELFerrican Powekr STATION AT
CoxxaUGHT BrinGEe, KLANG.—A portion of the site of the proposed
power station at Connaught Bridge, Klang, was investigated for
the Electrical Department. The site is about two and a half
miles upstream from the town of Klang and comprises lots 1,405
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and 1,406 in the areas coversd by eight chain sheet 91p. The
area, was bored by the Electrical Department with the object
of testing whether or not the site was suitable for foundations
supporting heavy electrical equipment. A Banka type drill was
used as a diamond drill was not available. '

128. The following seditnents and rocks were found in the
order shown. Alluvial mud and soft clay occur in the river
valley and rest on sediments comprising beds of sandstone and
stiff clay, below which there is quartzite.

The sandstone and stiff clay are perhaps compacted bands of
alluvium or may be older deposits, possibfy of a similar age to the coal
measures at Batu Arang, Selangor. There is also the remote possibility
that these may be weathered rocks of Triassic age. Similar beds of
_sandstone and stiff clay, in which unidentifiable fossil fragments were
found, occur below Belfield Bridge, Klang. The deposits at the Power
Btation site are described below in their stratigraphical order :

(¢) Alluvial mud and soft clay carrying fragments of decayed
vegetable matter. This material was found in holes put down
in the river or in the low-lying swampy ground in its immediate
vicinity and is a recent river deposit. %ts average thickness is
forty-five feet; the minimum thickness, eight feet, was found
in the river.

(&) Consolidated sediments comprising beds of friable sandstone and
stiff compacted clay underlie the recent alluvial deposits
described above. The clay gets stiffer as depth increases and
the sandstone generally, but not always, becomes more compact.
There are indications that these beds may be dipping at a
moderately stecp angle but this could not be determined for
certain. In one hole water under pressure rose from a bed of
gravel encountered beiween forty-two and forty-three feet below
the surface.

. (¢) Quartzite, believed to be of Triassic age, was met in two bore
holes. There are indications that an irregular surface of this
rock underlies the sediments described above. It is, however,
possible that the quartvite fragments were chipped from boulders
and that the sediments described in (&) persist to a greater
depth, or they may represent weathered portions of Triassic
rocks. :

129. TPorrErRY.—During the year Goh Ban Huat Pottery
Works have experimented with a mixture of kaolin from the
Kuala Lumpur area and the plastic clay they normally use
which comes from Johore. This mixture has produced an
improved quality of pottery. Experiments in the making of
porcelain using felspar from a pegmatite at Kalumpang in Ulu
Selangor, and local kaolin were also carried out and yielded good
results.

PROGRESS REPORT ON GEOLOGICAL WORK NEAR
KUANTAN, PAHANG, BY FREDK. H. FITCH, GEOLO-
GIST.

130. 1In the early part of the year, two visits were paid fo
the Pahang Consolidated Company’s mines at Sungei Lembing
where outlying mines which were not working immediately before
the war were examined. Taisod beaches north of Tanjong Gelang
were traversed in February. Later in the year, jungle trips were
made to Sungei Indan, Bungei Taweh, Sungei Riau.and TUlu
Sungei Reman. Rock collectors made an independent trip from
the latter to Pasir Kemudi by way of Sungel Rengoi and Sungei
Batu, and another from Sungei Longkang to the northern tip of
Jabor Valley Estate by way of Ulu Sungei Riau.

The months of July, Augnst and September (except for a few days
spent at Bukit Besi, in Trenggapu, where an examination of the iron-
ore deposits was made for Messrs, Kastern Mining and Metals Co. Ltd.)

were devoted to the raising of Special Constabulary in Kuantan and
Sungei Lembing.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5
38

131. ‘The first draft of almost half the memoir on the
Pahang portion of Topographical Sheets 2 P13, 2 P14, 3 D, 1,
3 D/2 and part of 3 D;5 has been written, and maps and
dingrams prepared for publicntion in that memoir. (For progress
reports on the geological mapping of this area, see below and
Reports of the Geological Survey Department for the years 1939,
paragraphs 46 to 62; 1940, paragraph 40; 1940, paragraphs 154 to
171; and 1947. paragraphs B8 to 112.)

THE AREA MAPPED ON TOPOGRAPHICAL SHEETS
2P;18,2P/14,3D;1,3D,2 AND PART OF 3 D/5 IN 1948.
132, Sungei Endan, Sungei Taweh and Sungei Riau.---
Quartzite, shale and conglomerate are the dominant rocks of the
area drained by Sungei Endan, Sungei Taweh and Sungei Risu.
Led shales, associated with conglomerate on Bungei Endan,
contain fragmentsry material which may be of volcanic origin.
Crinoidal chert was found in a tributary of Sungei Endan.

133. On Sungei Tawch. another small area of granite was
discovered, additional to the three mapped before the Japanese
occupation. Most of the concentrates from Sungei Tuweh are
rich in cassiterite but, so far us is known, no prospecting of that
viver has ever been carried out. Should the alluvium prove to
carry payable values, several areas of flat land in the middle
reaches of the river are suitable for gravel pump mining, and
it is possible that a dredging area might exist farther downstream
if the cassiterite has travelled so far. No cassiterite was found
in the tributaries of Sungei Riau druining Bukit Ketam although
the granite of that hill is in places copper-stained, suggesting
{hat some inineralisation has taken place. |

134. As quartzites are abundant and conglomerates oceur
sporadically, the sedimentary rocks underlying the greater part
of the drainage basin of Sungei kndan, Sungei Tawch and
U'lu Sungei Riau are believed to be part of the Arenaccous
Scries of presumed Triassic age. In this ares, the only fossils
found were poorly preserved leaves from Sungei Taweb,
resembling those collected from Dalok Forest Reserve (sce
paragraph 136), and casts of crinoid columnals in chert from
Sungei Indan.

T'he sand of the bed and banks of Sungei Taweh is of uniform
fine grade and samples, on testing. have proved to be suitable
as a moulding sand for foundary work.

135. Ulu Sungei Reman.—Blocks of tourmaline granite and
greisen are common in the bed of Sungei Reman for three miles
from its source. The river flows over biotite granite porphyry in
its upper reaches. Stream concentrates show that cassiterite is
abundant and that other detrital minerals present include
tourmaline and pink garnet.

The remainder of the valley of Ulu Sungei Reman and of the
drainage area of its tributaries Sungei Burong, Sungei Rengoi
and Sungei Batu, is built of typical Lower Carboniferous shales
with subordinate quartzite; no conglomerate was observed.

A few poorly preserved fossils were found in Ul Bungei Rengoi.

Plant remains are exceptionally abundant in,shsles on Sungei Reman

between Kuala Sungei Anak Reman and Kuala SBungei Rengoi.

A foraminiferal limestone was collected by Che Kamaruddin bin

Osman, rock collector from the Sungei Rengoi close to Kuala Sungei

Burong and is described in paragraph 138
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FOBBILS.

186. Fossil plant from shale bands of the Arenaceous
Series in Balok Forest Reserve “were examined by Dr. W. N.
Edwards, Keeper of Geology, Dritish Museum (Natural History),
London, who reported them to be ‘‘stems’” up to 4 cms. in
diameter and very fragmentary pieces of frond. They are not

- well enough preserved to be referable to any species and
Dr. Edwards wrote of themn  “'I do not think it would be wise to
base any estimate of the age of the rocks on these fragments
alone. I can only say that I should be surprised if they were
Triassic, and should rather expect them to be Upper Carboni-
ferous or Permian’’. The age of the Arenaceous Series near
Kuantan is thus left in doulit but these rocks are being included,
on lithological grounds, in the Triassie until more palmontological .
evidence is available.

137. Brachiopoda and other fossils from Lower Carboni-
ferous beds near Sungei Lembing have been identified by
Dr. Helen Muir-Wood of the British Museum. Most of the
fossils are of the same specics as were described by her in
“Malayan Lower Carboniferous Fossils”. Two additional species
werc found in a collection, from Sungei Terapai, which had been
temporarily retained in Batu (iajah before the Japanese occupa-
tion and had since been sent to -Liondon. A large fauna from a
locality near Gakak Mine, discovered by Mr. F. H. Way of the
Pahang Consolidated Company Limited, is of approximately the
same age as that from Sungel Terapai.

138. The new identifications made by Dr. Muir-Wood sare
listed below:
Sungei Terapai.
Specimen No. 14897,
Age : Visean (Lower Carboniferous),
Matrix : Shale.
Productus sp.
Posidonia sp.
(Thesc species are additional to those listed in Report of the
Geological Survey Depariment for the year 1947, paragraph 109).
Sungei Balang, about 2 miles from Kuala.
Specimen No. 15882,
Age: Visean,
Matrix : Shale,
““Poteriocrinus’ sp.
Euomphalus sp.
Posidonia sp.
Chonetes sp.
Productus (sensu stricto}.
Pustula sp.
Dictyoclostus sp.
Punctospirifer pahangensis Muir-Wood.

Sungei Balang, at edge of topographical sheet 2 P/13.
Specimen No. 15886, posTap /
Age : Lower Carboniferous. probably Visean.
Matrix : Shale.

Parallelodon cf. bistriatus {Portlock).

Sealdia sp.

Edmondia sp.

‘“‘Poteriocrinus’ sp.

Fenestella sp.

Fenestella cf, plebeia M’ Coy.

Euomphalus sp.

Schizophoria sp.

Rhipidomella sp.

Bomarginifera sp.

Linoproductus sp.
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Productus sp.

Echinoconchus clegans {M'Coy).

Echinoconchus sp.

Krotovia aculeatu (Martin),

Avonia sp.

Dictyoclostus sp.

Plicochenetes cf. buchiana (de Kon).

Chonctes sp.

Productid, Spiriferid and Athyrid.

Echinoid interambulacral plate of. i elonechinus,

Road section between Sungei P’erong and Sungei Gakak, near
Gakak Mine.

Specimen No. 16678.

Age : Visean.

Matrix : Shale.

“Poleriocrinus™ ap.

Euom phalus sp.

Yunnania sp.

Fenestella sp.

Schizophoriu sp,

Chonetes sp.

Dictyoclostus sp.

Huxtona sp.

Productus sp.

Puncwapirife’r pahangensis Muir-Wood.

Hustedia cf. carbonaria (Phill.).

? Crurithyris sp.

A trilobite.

P'lant fragments.

Isolated limestone pinnacle at south end of Buokit Charas.
Specimen No. 16678,

Age : Visean.

Matrix : Limesione.

Krotovia multituberculata (Yanishevsky),
Dictyoclostus f . multispiniferus (Muir-Wood).
Linoproductus tenuistrictus (de Verneuil).
Brachythyris willhourni Mair-Wood,
Drachythyris koksuensis (Dikareva).

Fenestella sp.

Rhynchonellid.

A black limestone containing foraminifera and fragments of bLryozos.
Foraminiferal limestone. 8. Rengoi close to K. 8g. Burong.
Specimen 17858.
Age :
Mr. C. D. Ovey of the British Muscum reported as follows:
“{Jpon examination, the contained foraminifera strongly
suggest that the presumed Visean age of the material is correct.
This opinion has been confirmed by Mr, A. . Davis who alse
discovered the alga Koninckopora sp. in one of the thin sections.
This genus is always very abundant in the Vieean.
The foraminifera are :
Hemigordius afl, kharltoni Cushman & Waters,
Pennsylvanian (fig. 1),
Archaedizcus karreri Brady Lower Carboniferous (fig. 2).
Endothyra aff. bewmani Brady {non Phillips).
Carboniferous {fig. 3).
Pennsylvanian (fig. 4).
Visean (fig. 5).
> Millerella sp.
('ribrostonium sp.
and another earr; fusaline belonging to the subfamily Fusulininae.”

MINES OF THE PAHANG CONSOLIDATED COMPANY
LIMITED.

189. The following notes arc on mines which were not
working during the writer's visits to the area before the Japanese
occupation.
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140. Gakak Mine.—This mine lies near Kuala Sungei
Gakak, two miles south-east of Bungei Lembing. The opencut is
on a fault zone (here called Gakak fault) striking roughly
northwest-southeast; Crakak lode lies entirely on its eastern side.
Near the fault, where the lode strikes 60 degrees east of north,
it carries its highest values and has its greatest stoping width of
almost twenty feet; the cassiterite is stated to be in the walls
of quartz veins and not in quartz itself. Three hundred feet east
of Gakak fault, where the lode channel swings to & north-south
strike, it carries a quartz vein with practically no associated tin
values.

. In this vein there is clear evidence of two generations of quartz,
the older now shattered and ironstained, the younger pure white,
unshattered and often containing crystallined vughs. The lode is cut
and displaced by several faults parallel with Gakak fault, some of
which carry quartz. The lode channel is everywhere parallel with the
strike of the shale country.

141. Gakak Creel: Mine.—This mine is more than half a
mile south-east of Gakak mine. Gakak fault, if it extends so far,
would be expected to pass through the western part of the
workings on adit level; shears with a north-west strike there may
be related to it. Gakak Creek lodc strikes cast-west and is a
mineralised shear zone, in places more than fourteen feet wide,
with a persistent vein of vughy quartz, similar to the younger
generation of that mineral in Gakak lode, on the footwall.

In part of the stope above adit level, sulphides are much more

abundant than in other workings, and secondary copper minerals are
common in the mine.

142, Waterfall Minc.—The workings in Waterfall Mine are

a mile west of Gakak Creek, on an isolated lode which strikes

roughly east-west and has heen stoped above adit level. This

lode has pronounced hanging and foot walls, with gouge on the
latter.

A strong north-west fault was cut in a development end about

700 feet from the adit mouth; it may be comparable, in its origin and

effect on mineralisation, with Gakak fault and the major transcurrent
faults of Willinks Mine.

143, Jeram Batang Mine~In this  comparatively un-
interesting mine which occupies an isolated position more than
half a mile north-east of Sungei Lembing, the main lode varies
in dip from 40 to 85 degrees #o the north and strikes parallel
with the dip of the shale couniry (e.f. Gakak lode).

144. Gunong Mine.—This mine is in the upper part of Bukit
Batu Puteh, behind the power station at Sungei Lembing and
just south of the workings in Willinks East Section. Weathering
in the lodes and their vicinity has been so strong that extensive
timbering is required and sills huve frequently to be placed below
drive timbers to prevent them sinking into the floor. Lodes are
very irregular, often persisting for only twenty or thirty feet and
not traceable from one level to an intermediate one only 40 feet
above. They dip either north or south, sometimes both in parts
of the same lode, and have dips as low as 20 degrees. The lode
system, which extends for a length of more than a thousand feet,
thus appears to be a mineralised shatter zone. Some of the lodes
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are exceptionally rich, one recently worked carrying more than
eight per cent. tin although in places only six inches wide.
Quartz is scarce in the ore which consists largely of cassiterite set
in white or ironstained clay. Elsewhere in the mines, cassiterite is
associated mainly with chlorite and it is therefore thought that this
white clay may have been derived from that mineral by leaching by
acid sulphate boaring meteoric waters flowing through lodes in which
sulphide minerals arc being oxidised. Corroborative evidence of this
was later found in Kabang lode where specimens showing slages of this
leaching were collected.

BUKIT BESI IRON MINE, TRENGGANU.

145. The iron orc deposits of Bukit Besi, Trengganu,
formerly worked by the Japanese, were examined for Messrs.
Fastern Mining and Metals Co. Ltd., who now own them. The
ore, for descriptive purposes, may be divided into four types:

(a) Primary Massive Ore.—The principal constituents
of this are hematite snd magnetite in varyiog
proportions, the former usually predominating. It
forms masses at least as large as B0O feef long by
100 feet wide. The abundance of martite (hiematite
psendomorphs after magnetite crystals) suggests
that the ore was, to a large cxtent, initially deposited
as magnetite. A further change to secondary
limonite is corminon along joint planes in the massive
ore.

(b) Friable Orc.—This was seen in quantity only in an
adit although it also occurs in outerops on some of
the benches. It consists of finely granular iron ores,
loosely compacted.

(¢) Boulder Orc.—This consists of fallen blocks from the
outcrops of massive ore and has the same composi-
tion except that limonitisation has usually proceeded
farther.

(d) Limonite Ore.—This was included by the Japanese in
“boulder ore’” but is here separated as it had s
different origin. Conecretions of secondary limonite,
mostly an inch or two in diameter, are very abundant
in the soil and sub-soil over almost the whole
developed surface of the hill.

They have becn deposited from iron-Learing ground water and
their distribntion is so widespread and even that it is considered
unlikely that the iron could have been derived entirely from the
resistant and sporadic outcrops of primary massive ore. The major
sourcs of iron in the ground water may have been the more easily
weathered friable ore; in which case, that type of ore, which does not
produce topographical features, may be more widespread than is
suggested by surface outcrops.

146. The ore-bodies occur in both granite and shale country
and, in a general way, are near the contact between those two
rocks. It therefore seems reasonable to assume that the ore is
genetically connected with the granite.

PROGRESS REPORT ON GEOLOGICAL WORK IN
SOUTHERN TRENGGAXU BY A. C. AMIES, GEOLOGIST.

147. After my arrival in Malaya at the end of May three
weeks were spent in Batu Gajah before proceeding to Chukai,
Southern Trengganu.
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The next two months were spent establishing an office,
visiting various mines in Southern Trengganu and mapping in
the immediate vicinity of Chukasi (2 P/14). .

In October, Ulu Besut and Ulu Stiu were visited in the company
of the Inspector of Mines, Trenyganu, and the Administrative Officer,

Woest, in connection with the alienation of land in the headwaters of

the Besut River. The Besut Valley is the centre of a major irrigation

scheme, so it is most important to consider the effect of any present or
future mining on the volume of silt deposited in the Besut River.

The probable amount of futurc mining cannot be finally estimated,

however, until a detailed geological survey of the area has been carried

out.
After attending the Annual Conference at Batu Gajah, further
mapping in the vicinity of Chukai was done.

GEOLOGICAL SURVEY OF 2 P/13 AND 2 P/14 IN
SOUTHERN TRENGGANTU.

148. Very little has been accomplished in the systematic
mapping of 2 P/13 and 2 /14, Except for one short trip to
Bundi mosb of the work has been curried out in 2 P/14. Traverses
have been made along the main roads. along the Kemaman River
and rock exposures in the neichbourhood of Chukai have been
examined. '

149. The rocks making up the isolated hills rising above
the coastal alluvium near Chukai belong to the Arenaceous
Series—quartzites, sandstones, fine-grained conglomerates and
carbonaceous shales—usually siriking in a north-south direction.
Interbedded with this series are rocks of the Pahang Voleanic
Series consisting of white and pink rhyolites and rhyolitic tuffs.

150. At Tanjong Mat Amin and at Sungei Awang near Kuala
Kemaman, plant fossils have been collected from black
carbonaceous shales. The fossils have been sent to the British
Museum in the hope that the age (Triassic or Carboniferous) of
this Arenaceous Series may be determined.

151. The carbonaceous shales have been intensely folded
and where the folding movements have been most intense the
rocks are converted into graphific shales. At Bukit Kuang about
a mile north-west of Tanjong Mat Amin, poor quality amorphous
graphite was mined by the Japanese during the occupation
period.

152. Along the Ayer Puteh Road from Chukai rocks of the
Arenaceous Series are found as far ag the 18th mile post where
biotite granite outcrops. The rhyolite and rhyolitic tuffs of the
Pahang Volecanic Series outerop at the 13 mile post, Ayer Puteh
Road; at Bukit Mentok 1 mile south-west of Chukai township;
and at Kampong Olong on the Kemaman River.

153. Rocks of the Argillaceous Series have been seen at
Bundi. They outerop at gravel pump No. 1, south-east of Bukit
Bundi and consists of spotted hornfels, banded shale and
limestones containing chert nodules. No macroscopic fossils have
been seen in the limestone. 'The series is intruded by biotite-
chlorite granite. Some shearing of the granite has taken place
at the immediate contact. A dyke of augite porphyrite cuts
the granite in the Sungei Cheneh close to Bundi township.
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154. Mineralisation has taken place near the granite-
hornfels contaet. producing tin lodes associated with quarte-
chlorite yangue, & lodge of mixed sulphides and o stockwork of
veins {each a few mms. wide), iron sulphide predominating.

155. Along the Besut valley in Northern Trengganu rocks
of the Arenaceous Series are exposed along the Besut River
from Pasir Akar to Kampong La snd as far ss Sungei Diolok
in the Sungei Ayer IHuangat. They are found along the 5. La
a3 far as Lata Teras and on the track from Kg. Dengir to
Sungei Apoi as far as Bt. Tangga. They consist of quartz
grits, gquartzose conglomerates, quartzites and shales. At
Tanjong Batu about three miles above Pasir Akar a tuffaceous
agglomerate outerops on the northern bank of the river.

At about half a mile from area under M.C. 27 quartz grits
are in contact with coarse porphyritic biotite granite showing
conspicuous phenocrysts of pink felspar. Samples of this
granite when analysed yiclded 0.2 per cent. tin. At Iata
Parit on the 8. Lin a series of dolerite dykes, usually about 2 feet
in width. cut the granite. At Lata Teras a modification of the
main igueous intrusion has produced quartz diorite.

156. On the way to Ulu Besut via Ulu Btiu the following
geological features were observed. Rocks of the Arenaceocus
Series are intruded by gabbro at Bukit Perachok and medium-
grained biotite granite from Bukit Kambing to Kuala Diolok. A
post-granitic dolerite dyke (1 foot in width) outerops at Luda
Perdana in the 8. Aver Hangat. In both Ulu Stiu and Ulu 8. La,
in contrast to Southern Trengganu, there is little evidence of
mineralisation near the contact between the granite and the
sedimeniary rocks.

ECONOMIC GEOLOGY.

157. All the important mining in Trengganu is at present
confined to the southern portion. Tin-ore is being produced at
3undi, Kajang-Kemaman, 8. Ayam, Jeram Tujoh, and small
mines in Ulu Dungun; wolfram at Chendrong; and iron-ore has
been shipped from Bukit Batu Besi. Dungun. Of the two mines
working at the present time within the area of 2 P13 and
2 P 14—Bundi and Chendrong—it has been possible to visit
Bundi only.

The iron mine at Bukit Besi, Dungun, was visited in the company
of Mr. F. H. Fiteh, Geologist, Kuantan. The former Japancse mines
at Machang Stahun and Bukit Kuing have bern exemined as well as
the alluvial tin mine at 8. Apar, Ulu Besnt. It is hoped that it will be
possible to visit Chendrong, 8. Ayam and Kajang-Kemaman in the
carly part of next year.

158. Bukit Besi, Dungun.—The Eastern Mines and Metals
(ompany Limited is at present interested in this iron mine.
formerly owned by a Japinese company, The Nippon Mining
Company. No mining has been carried out as yet, the company
at present being engaged in shipping ore from ex-Japanese dumps
and in rehabilitating the mine itself. During the year about
70,000 ions have been exported.

159.  Bundi Tin Mine. —Five gravel pumps are at present
being worked by the Teck Loong Mining Company Limited in
the alluvium of both the Cheneh and Bundi vallevs. The
alluvium is made up of boulders of hornfels and quartz in n
matrix of fine grey sand. The depth of the alluvium worked
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varies from about 15 feet to 50 feet. No work is at present
being carried out in the lode area formerly owned by the Freda
Tin Mining Company Limited. The average monthly production
for this year has been 348.47 pikuls.

160. Kajang-Kemaman (1925) Lid.—This tin-lode mine is
working in the shale near a granite-shale contact. The ore mined
contains on the average 3.0 per cent. tin and grab samples have
been collected with as high as 25 per cent. tin. The average
monthly produection for this year has been 152.80 pikuls.

161.  Sungei Ayam Concession.—This tin-lode mine employ-
ing a small labour force produced on the average 8 pikuls per
month. .

162. Chendrong Wolfram Mine.~-This mine employs about
20 men working a lode containing wolfram in schist country
and produces on the average about 20 pikuls per month.

163. Former Graphite Mine, Bukit Kuang.—A report on
this Japanese mine has already been published in the Annual
Report of the Geological Survey Department 1946. From the
examination of the surrounding quartzites and carbonaceous
shales it is fairly certain that graphite produced by the metamor-
phism of these shales is concentrated along zones of intense
folding. TFolding took place about the same time as quartz veins
were injected and the heat emnanating from these veins may have
caused thermal metamorphism. T

164. Former Iron-Manganese Mine at Machang Stahun.—
There is little to add to the report published in the 1946 Annual
Report.  Over most of the property slumping and secondary
jungle conceal the former workings . The steeply dipping lodes
at Minimayama close to the Ayer Puteh road have been nearly
worked out and practically all mining equipment removed.

165. Mine at Sungei Apar, Ulu Besut.—This small mine
situated near the Trengganu-Kelantan boundary and worked
under M.C. 27, produces about 6 pikuls per month. Work is
being carried out in an alluvial flat overlying granite in a high
valley. above the rapids of Sungei La.

MINOR OCCURRENCE OF MINERALS.

166. The following mincrals have also been noted in the
area under survey: '

Limonjte.—«Besides the large amount of limonite at Bﬁkit Besi,
Dungun, limonite derived from the weathering of magmatic iron oxides
}éas (;o.een observed near pump No. 1 at Bundi and in adits in DBukit

undi.

Ilmenite.—Ilmenite is present in the “amang’ dumps at Bundi,
Kajang and 8. Ayam. At Bundi it is associated with a good deal of
iron sulphide. There are not sufficient dumps of “‘amang’’ in this area,
where carrying costs would be high, for the ilmenite to be saleable.

Zinchblende.—Zincblende is the most common constituent of the
““Sulphide Bar’ Bundi composed of mixed sulphides and good specimens
can be found in small dumps near the mill.

Arsenopyrite.—Arsenopyrite has also been observed in samples of
the ore from the same locality.

Gold.—A few grains of gold have been collected recently from a
gravel pump at Bundi. Gold is also reported to occur in alluvium in
8. Pelong, a tributary of 8. Nerus, but has not so far been proved to
occur in economically workable quantities. -
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CHEMICAL LABORATORY.

167. Owing to Mr. Harral being on leave, for only one-thind
of the year were the two Chemists on duty together.

The total number of determinations carried out increased
from 569 in 1947, to 878 during 1948. The majority were quanti-
tative analyses with a few qualitative indentifications, screening
analyses, magnetic separations, etc. Seven hundred and five
were required by the General Public and the remaining 173 were
for Government.

General Public.—Tin was determined in 397 samples of ore and/or
amang, titanium in 30 samples of ilmenite and tungsten in 29 samples
of wolfram. Gold assays in parent rock mmounted to 20 and bullion
assays numbered 7. Alumina and silica were determined in 110 samples
of bauxite and a further 8 werc analysed completely. Twenty-two
gieving tests were done on lin-ores and ‘‘amangs” and 19 magnetic
separations were carried out. The remaining 72 eanfples were
miscellaneous and included analyses of Lrass, bronze, battery plates,
bat guano, galena, stibnite, speiss, water and determinations of such
individual constitpenis as arsenic, thoria, tantalum and niobium. Three
of the samples from Kramat Pulai Ltd. were interesting in that they
were unusual. They are mentioned in paragraph 13.

AMines Department.—Of 114 determinations done, 50 were tin-in-ores
and for amangs, 22 were arsenic in pyritic ores before roasting, 16 were
tungsten in  woliram and/or scheelite while the remainder were
miscellaneous determinations of gold, antimony and titanmium and
identifications of haematite, pyrite, copper-lead matte, native bismuth
and metallic silicon. The suspended matter was determined in 5 samples
of mine effluent.

Other Government BPepartnents.—The tin was determined in 10
export samples submitted by the Customs Department and 7 samples of
haecmatile were identified. The Police Department sent in 13 samples
of alleged stolen property: B were tin-ores and 5 were gold-ores, all
of them being of good value. For the Railways Department the
carbon was determined in 2 samples of high apeed tool steel in
conncetion with the heat treatment process, one sample of alleged nickel
stee]l was shown to contain no nickel and a sample from a storage
battery plate was analysed.

Far the Director and Field Geologists 27 miscellaneous analyses and
identifications of specimens were carried out.

All tests for radioactivity in ores from the Mines and Customas
Departments were done in these laboratories.

Batv Gadam, F. T. Inguawm,
24th February, 1940. Director, (cological Survey,
Federation of Malaya.
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Repas-Lebah-Perting areas, Pahang

Reports, fees for

————— on fossils ..

~~~~~ for other departmcnts

Revenue, departmental

Rhyolite ...
Rhyolitic tuffs
Roe, F. W. .
- -—, progress report
S.
Sandstone

Savage, H. E. I‘

, progress report ...
Scheelite, oceurrence in North Selangor

, production .

Schist eontdct with granite in He]angm
——-—-, mica-quartz in Sclangor
Schools, geological collections for
Scrivenor, J. 3.

Selangor, bauxite

~—————, gold

70, 75, 76, 81
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. Ulu, geological survey . ... 84-97
vulley, production of mineral .92, 93 96, 111, 113
Selayang Tin Dredging Company, Selangor S 3 1
Sembah valley, North Selangor .o 102
Semiling, Kedsh, columbite ... 42
Serendah, Selangor, tin-ore ... 102, 111, 113
 — =, wolfran: ... .. 101
Service, H. 1, 19, 51
, progress report ... ... b5-63
Shales in Jerantut area, Pahang ... 46
Kuantan area, Puhang ... 132, 135
-———-— Lipis area, Puhang 62
wem—e— North Selangor .. ... 99,103, 117
- —— Trengganu ... 146, 149, 151, 153, 155
——m—— Ulu Selangor 86
-——— near Jenderak Estate, D'aliang 46
Special Constabulary ... 1
Sphalerite in Ulu Selangor ... . 93
Sri Medan Mine. Batu Pahat, Juhme 2: 37, 88
Stibnite, Petaling, Selangor, occurrence of ... 12
Sungei Amas, Pahang, occurrence of limestone ... 48
— Apar, Trengganu, mining at ... ... 165
——-~- Aring, Kelantan, manganese ore ... 39
——— Atong, Pahung, gold stealing 60
———— Ayam Concession, Trengganu, tin-lode ... 157, 161

———— Aver Hangat, Trengganu, arenaceous series
rocks ... 155, 156
e Awang, Trengganu, fossils ... ... 150
———— Baju, Pahang, geological and soils survey 46
—— Balang, Kuantan, fossils ... ... 188
———— Baris valley, Bentong, tin-ore 67
——— DBatang Kali, Selangor, tin-ore ... 118
—  — DBatu Balang, Selangor, tin-ore .. 113
———— Batu, Kuantan areu, geological survey ... 130, 135
———— Bentong valley, tin-ore 67
—— Bertam, Pahang, gold stealing 60
———— Buloh, Selangor, tin-ore . ... 118
———— Burong, Kuantan, shales and quartntt ... 185
— — Cheka, Pshang, collection of fossils 51
——w Choh, Selangor, tin-ore ... 111
———-- Choh Estate, Selangor, bauxite occurrence ..o 117
—— - Diolok. Trengganu, arenaceous series rocks ... 155
— Dua Olak, Bentong area, mineralization of ... 67,74
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Sungei Endan, Kuantan Area, geological survey 130, 132, 134
— (akak, Kuantan, fossiis ... 138
~———- Garing, Selangor, tin-ore ... 102, 111, 113
———— Gombak, Selangor, dam site 122, 123
: , tin-ore ... e, 113 =
-——— Gong, Selangor, tin-ore 102, 113
——— Jelai, Pahang, cinnahar 42
——— Jemeru, Pahang, fossils 63
-———— Juang, Pahang area ... 46
——— Kalong, Selangor, tin-ore ... ... 118
——— Kelidik, Pahang, fossiis 63
~——— Kenong valley, Bentong area, tin-ore 67
——— ZXKerak, I'ahang, gold stealing 60
——— Kerling, Selangor, tin-ore ... 111, 113
—-—— Ketir, Pahang, gold produetion 60
——— Kijai, Pahang, fossils ... o 63
—— Koyan, Pahang, gold «;tealmﬂ e e 60
—-—— Krambit, Pahang, gold stealing ... 60
-—— Kuang, Selangor, tin-ore .., 102, 111, 113
——— Kundang, Selangor, tin-ore ... 102, 111, 1138
——— Tia, Trengganu, geological notes ... 155, 165
-—— Lana, Pahang area, fossils ... 63
——— Lau, Pahang, gold stealing ... .. 60
-——— Lembing, Pahang . ... 40, 130, 187
——— Liam valley, North Sdangor tm -ore 101, 111, 118
, wolfram ... .. 10
——— Longkang, Kuantan arca, geological survey ... 130
——— Mai basin, Pahang, geological and soils survey ... 46
——— Mutan, Pahang, gold production ... 60
——— Nerus, Trengganu, gold occurrence ... ... 166
~——— Pedang, Selangor, tin-ore ... ..o 118
——— Pelong, Trengganu, gold oceurrence ... 166
——— Perenggan, Puhang, fossils ... 63
——— Perong, Kuantan, fossils 138
—-—— DPertang, Bentong, mining ... 68
~——— Rawang, Selangor, tin-ore ... 102, 111, 118
———— Relai, Pahang, geological and soil survey ... 46
——— Reman (Ulu), Kuantan, geological survey ... 130
——— Rengoi, Kuantan, geological SUrvey... 130, 135, 138
—— Riau, Kuantan, geological survey ... ... 180, 182-134
——— BSelangor, tin-ore 111, 113
——— Sembah, Selangor, tin-ore ... 102, 113
——— Sepan, Pahang, gold stealing 60
———— Serau, Pahang, cinnabar ... 42
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Serendah, Selangor, tin-ore ...
Sibar, Pahang, gold stealing
Som,

Sungei

*ahang, fossils ...
Talon. Pahang, gold stealing
Taweh, Kuantan, geological survey
Telang, Pahang, gold stealing
- Telom, Pahang, cinnabar
- Tepuai, Pahang, gold stealing
-~ Terapai, Kuantan, fossils
- Tersang. Pahang, gold stealing
- Teris vallev. Puhang, limestone
Trax, Bentong area, tin-ore ...
Tua, Selangor, tin-ore

Svenite-porphyry ncar Jerantut Estate, Pohang ...

T.
Tumbun, Perak, iron-ore produection
Tandok Mine, Kelantan

Tangli catchment arca, Bentong, mineralization ...

Tanjong Batu, Trengganu, tuffuceous agglomerate
w—-— Besar, I'uhang, gold production

-eeo— Mat Amin, Trengganu, fossils

Papah, Perak, china clby, production

Telok Mas, bauxite mine, Malacea ...

Temangan, iron mine, Kelantan

Tertinry beds

i ~- deposits

Thorotungstite, misnaming of

Tin mining in Malaya, brief history of
e e — prospects in Dentong area

e e o e~ progpects in Ulu Selangor

Tin-ore, exports from Malaya

wmew = peeurrence in Bentong area, Pahang

Kuantan

cemmem—- North Selangor

B — Trengganu
e ———e Uy Selangor
-— production in Malaya
Tooke, W. A.

Torbernite in Ulu Selangor
T'rachy-andesite, Pabhang

Tras valley, Pahang, mining ...

‘Prengganu, bauxite

iron-ore at Bukit Besi ...

37, 38, 180,
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—-———, progress report ... ... 147-166
Triassic ... ... 25, 63, 134
— fossils in Pahang ... 63
-— sghales in Pahang ... 62
Tuffaceous agglomerate, Trengganu ... 155
Tuffs of Pahang Volcanic Series ... ... 44,149, 152
Tungsten ores ... ... 41, 66, 101, 118, 119, 162
U.
Ulu Benus-Kenaboi lineation, Pahang 74
—-- Besut, Trengganu, geological survey ... 147, 156, 165
—-- Cheka, Pahang, galena ... 58
——-- Dungun, Trengganu, tin-ore ... . £V
——-- Rompin, Pahang, iron-ore 87
—-- Selangor, future prospects of tin mining .. 95-07
, geological survey ... 85-97
-—- Btiu, Trengganu, geological survey ... 147, 156
~—-- Sungei Reman, Pabang, geologieal survey ... 130, 135
—_— Riau, Pahang, geological survey 130, 134
-—- Tangli to Ulu Benus-Ken:hoi, Bentong area ... 74
—-- Yam, Austral Amalgamated Tin Litd. .o 111
— Bharu, Selangor arca, tin-ore ... .o 102
——- , Selangor, granite bighlands cee . 105
Upper Triassic ... 63
— shales and quartzites, Lipis area ... 62
V.
Vein-quartz 58, 54, 60, 125
_ , occurrence of gold, Pahang ... 53, 54, 60
Visitors ... ... 20,21
w.
Water-fall Mine, Kuantan areqn .. 142
Wolfram occurrence ... ... 101, 109, 118, 119
, production ... 41
X,
Xenotime from Gambang, Pahang ... .. 12, 42
Z.
Zine blende, Trengganu ... 166
Zircon ... 42, 93, 109, 118
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MALAYAN UNION.

REPORT OF THE GEOLOGICAL SURVEY
DEPARTMENT FOR THE YEAR 1946.

INTRODUCTION,

1. Owing to the Japanese Wur no annual report of the
department has been published since 1940 when an abridged
confidential report was printed. This present report contains
some of the unpublished gzological information obtained during
1940 and 1941 and that acquired during 1946. TField work was
restricted during 1941 as all Senior Officers and many of the
subordinate staff were engaged on work connected with the war
effort. Major E. 8. Willbowrn was Deputy Commissioner of
the Perak Local Defence Corps and later was attached to the
Australian Forces. Captain F. T. Ingham was adjutant of the
Selangor Local Defence Corps. (laptain H. Service was Station
Staff Officer. Members of the Volunteer Forces included
Lieutenants J. A. Richardson, W. A. Tooke and F. H. Fitch.
Mr. G. M. Harral was Chief Obscrver, Perak, Qbserver Corps,
and Mr. J. B. Alexander was with the Passive Defence Service.
All these officers were Prisoners of War or Internees. DPilot
Officer F. W. Roe saw service in Malaya and Sumatra and
returned as Major in the Indian Army with the first occupational
troops.

2. During the Japanese occupation the department did not
function on pre-war lines but the chemical laboratory at the
headquarters in Batu Gajoh was used by the Japanese until
about two months prior to their surrender. Japanese geologists,
atbached to various mining companies, used the head office to
a small extent for reference purposes. There was a total loss of
scientific equipment, including microscopes, photographic
apparatus, motors and chemical requisites, but fortunately the
records in headquarters did not suffer as heavily as might have
been expected. The greater portion of both the library and the
collection of prospecting files remained intact. The majority of
the registered specimens of rocks and minerals were also left,
although nearly 5,000 microscope slides were broken or missing.
The Japanese during the early part of 1942 attempted to burn
down the main office and after the Japanese surrender attempts
to loot were made, but both attempts were prevented by the
efforts of Mr. 8. A. Ponniah, Chief Clerk, assisted by his staff.

The district offices of the Department, however, suffered
particularly heavy losses. A large proportion of note-books,
records and maps could not be traced. The loss of one memoir
with geological map ready for publication, and other valuable
records will necessitate the re-mapping of large areas under survey
before the war,

STAFF.

3. Mr. . S. Willbourn, Director, Geological Survey
Department, Federated Maluy States, was granted leave prior to
retirement on 20th October, 19453, after having been a member of
the Department for over 31 years and in charge of it for 15 years.
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I1is numerous publications will always serve as a reminder of
his eminent services to Malaya. During his period of office the
detailed geology of selected areas was given prime importance
and three memoirs covering about 1,200 square miles were
published. Had not war infervened much greater benefits from
his work would have resulted. Dr. ¥. T. Ingham, Mining
(teologist, returned from leave on 20th June, acted as Dircctor
lrom 23rd June and was appointed Director with effect from
1st April, 1948, inclusive.

Mr. H. E. . Savage, Geologist, Nyasaland was re-appointed
to the Malayvan Fstablishment und arrived on 12th February,
1946. During the period 1st April, 1946, to 22nd June, 1946, he
acted as Director.

Mr. H. Service returned from leave on 5th November, 1946,
and shortly afterwards reccommenced work in Kuals Lipis.

Lit.-Col. ¥. \W. Roe was not relcased from army dutics until
18th November and he proceeded on leave on 27th November,
1946.

Mr. J. B. Alexander returned from leave on 20th June, 1946,
and resumed field-duties at Bentong.

Mr, F. . Fitch returned from leave on 13th September.
1946, and was stationed at Kunantan.

Captain W. D. Bell, was seconded to the Geological Survey
Department during the period from October. 1943, until he
proceeded on leave in June, 1946.

Messrs, W. A. Tooke and . M. Harral, Chemists, returned
fromm leave on 11th Mav and 16th June, respectively; and
\Mr. W. A. Tooke proceeded on leave on 19th November, 1846,

Dr. J. A. Richardson resigned from the service on 18th July,
1946.

The deaths are recorded, with deep regret, of Che Yeop bin
Uda Rasit, Che Alang Ishak bin Alang Basd, liock-collectors.
and Mr. Lee Koo Pong, Laboratory Assistant, during the occupa-
tion period.

FUNCTIONS OF THE GEOLOGICAL SURVEY.

{. The muin function of the Geological Survey is the
promotion of the economic development of the mineral resources
of Malaya. The first step towards this is the preparation of a
aeneral geological map of the country, as such provides the best
Tseans of contributing towards an understanding of the distribu-
tion and origin of the mineral deposits. A general reconnaissance
survey has been made and a wmap published; this however
contains many blanks and portions show colours based un
surmises from the geology of adjacent country. Detailed geolo-
wical mapping on the seale of 1 inch to 1 mile of known mineral
ficlds and of selected arcas previously covered by the reconnais-
sance survey is being carried out.  As the greater part of the
country is under jungle, geological work of this nature is perforce
« slow snd arduous undertaking. The progress chart indicates
those arens where surveys have been completed and those wirder
SUrvey.
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5. Regional maps of four of the States showing zones of
(a) mining land, (b) potential mining land, (¢) possible new
mineral producing areas and (d) areas not likely to be required
for mining, have been preparced for use of other government
departments. As the area covered by detailed geological surveys
increases and more prospecting by government and private
companies is carried out, so will these regional maps become
more accurate. The ultimate abn is to produce maps showing
only land required for mining and that available for other
purposes.

Other duties of the department include the furnishing of
reports to other government departments and to the general
public. Chemical work is meuntioned in paragraph 177.

REVENUE.

6. The revenue ecollected from 1st April-81st December,
1946, was as follows:

Assays for miners ... $272 as against $2,208 in 1940
Fees for reports and microsco-
pical examination ... 43 ys 227,
Sale of publications ... 103 . 3,
Sale of distilled water ... e 'y 2
Miscellaneous receipts ... ... 206 ' 25
624 $2,773

The Chemical Laboratory did not commence to function
until May and normal work was not carried out owing to lack
of necessary chemicals and apparatus.

EXPENDITURE.

7. The actual and estimated expenditure during the latter
nine months of 1946 were respectively as follows:

Actual. Estimated.
Personal Emoluments ... $37,506 ... $56,325
Clerical Service 5,210 ... 7,830
Other Charges, Annually Recurrent ... 10,482 ... 21,070
Other Charges, Special Expenditure ... 20,709 ... 48,300

$73,707 ... $133,525

The actual expenditure was much lower than was anticipated
owing to the non-arrival of essential equipment ordered from
England and late return of Senior staff.

REPORTS.

8. Reports were furnished on geological aspects of certain
engineering problems for the Public Works and the Electrical
Departments.

Reports on ore deposits or on the geological structure of
mining propositions in the Malayan Union can be furnished on
payment of a fee of sixty dollars for each day’s field-work and
expenses charged in accordance with the Government’s General
Orders.
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ASSAY FEES.

G. The Chemical Laboratory, besides carrying out free
analyses for other government departments, receives for assaying
samples from the public, for which the following charges are
made:

(a) 1f the satuple originates from the Maluyan Union and
a signed staterent certifving the origin is supplied:

The determination of one of the following
constituents: tin, tungstic acid, gold,

silver, lead, per sample ... .. $lu
In wmore than two samples, up to four, sent

together, per sample b
Jevond the first four samples, up to s total

of ten, per swnple ... 6
Bevond the first ten samples, per sample 3

(b) H the sample originates from outside the Malayan
T'nion the charges will be double the amounts given
uhove.

PUBLICATIONS.

10. A paper entitled “The Coal veins of British Malaya™
by J. A, Richardson, was published in the Geological Magazine.
Vol. LXXVILI, No. 6, November-December, 1941, pages 451-462.
Dr. J. A. Richardson also published a paper '‘The Stratigraphy
and Structure of the Arenacecus Formation of the Main Range
Foothills, FM.8.7" in the Geologieal Magazine, Vol. LXXXIII,
No. 5. SBeptember-October, 1946, pages 217-229. Mention must
also be made of a paper by J. B. Scrivenor, late Dircctor,
Geological  Survey  Depurtinent, Federated Malay States,
entitled **Guological Rescarch in the Malay Peninsula and
Archipelago’™ published in  the Geological Magazine, Vol
LXXVIL, No. 2, Murch-April, 1941, pages 125-150.

LECTURF.

11. Mr. E. S. Willbourn gave a lecture entitled *‘The
relationship of the Geological Survey lo the Mining Indusiry of
Malaya®™ in March, 1948, at the Imperial Institute, South
Kensington. This was published in the Bulletin of the Tmperial
Institute, Vol. XLIV, No. 2, pages 128-14%.

ENQUIRIES AND IDEXNTIFICATIONS.

12, Eanquiries were answered about water supply and road
mwetal, and about metalliferous ores and economic minerals
ineluding bauxite, gypsum, ilmenite, iron-ore, manganese,
monazite and zircon, as well as moulding sands and ‘materials
for manufacture of cewent.

Several minerals and rocks were received for identifiention,
u service provided free of charge if the specimen is from the
Malayan Union and i its exact locality is disclosed.
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13. Numerous Banka Drill bore-samples were examined
for determining if bedrock had been reached or if there remained
the possibility of the occurrence of tin-bearing alluvium at depths
below those reached by the bores. Others were examined to
decide the type of foundation necessary for buildings containing
heavy vibrating machinery. A number of mineral analyses of
concentrates were made to determine the minerals present and
their approximate proportions.

RECORDS OF PROSPECTING RESULTS,

14. TFortunately the central collection of records of
prospecting files at the head office did not suffer as great a loss
as was anticipated, and only 41 files were missing. During
the year 18 records were added. The collection now contains
1,819 records of prospecting in Perak, 578 in Selangor, 195 in
Negri Sembilan and 280 in Pahang.

15. Several firms who have lost their prospecting plans
have taken the opportunity of having copies made from those
in the central collection at a nominal fee. Miners interested in
any area should consult this central collection to see if it
contains information useful 1o them. Prospecting results in
State land cannot be disclosed until three months after the
prospecting licence permit has expired. Prospecting results in
land reserved for any public purpose cannot be disclosed within
a period of three months unless the consent of the officer in
charge of the reserve and also of the prospector has been obtained.
In the case of alicnated land. results cannot be disclosed within
a period of three months after the termination of prospecting
operations unless the consent of both the owner and the prospector
has been obtained; when the three months period after pros-
pecting has expired, it will be necessary to have the consent of
the owner only.

16. In addition to making information concerning our
mineral deposits easily accessible to Government and to the
publie, the collection helps to ensure that the maximum possible
use 1s made of all the prospecting done in Malaya and that money
is not wasted by any unnecessary repetition. The possessors of
results obtained by prospecting in any of the former Unfederated
States, and in the Federated States prior to 1924 or during 1941
are invited to loan them to the Geological Survey Department,
and this request includes the prospecting done by mining
companies on land already alicnated for mining. In this latter
case, the information is required in order to correlate the relation-
ship between the occurrence of mineral deposits and geological
conditions, for instance, the nature of bedrock.

GEOLOGICAL COLLECTIONS FOR SCHOOLS AND OTHER
INSTITUTIONS.

17. A collection of specimens of Malayan rocks and minerals
was made for Raffles College. Additional specimens have been
collected to provide further sets of rocks and minerals for
educational purposes. » . :
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ACKNOWLEDGMENTS.

18. Officers of the Mines Department are thanked for
reporting items of geological interest in mines. This assistance
s particularly appreciated as only a smell aren of Malaya is
under detailed examination by the geologists and it is thus not
possible that all mines showing important geological interest can
he visited by them withoul such reports being received. Many
ol the production figures in this report have been furnished by
the Mines Departinent.

Specimens for the museum were provided by Mr. J. C. 8. O'Ilara
whe also furnisked information regarding mining operations by the
Jupunese during their occupation in Kedah. ctailed analys:s of
ilmenite from Malaya were furnished by Mr. R. 8. Hunter. Thanks are
also due to the Mineral Resources Department of the Imperial

[nstitule for cxamining specimens submitted to them. One of these
reparts is given in paragraphs 43 and 44.

ALUMINIUM ORE (BAUXITE).

19. Bauxite. the ore of aluminium. is probably of wide-
spread occurrence in Malava but up to the present deposits have
only been worked in Johore and Malucea, aithough the mineral
i« known to vecur ulso in Pabhang and Selangor, and has been
veported from Kedah. Bauxite is essentially formed near ground
level by the weathering of parent rocks in such a manner that
ihe combined silica. lime, magmesia and alkalis have been
removed by solution leaving a residuc rich in hydrated oxides of
aluminium and iron. Some of the commercial deposits have
resulted frown the weathering of ancient voleanie rocks but others
are known to have been derived from shale.

21 Production of bauxile. which was worked solely by
Japanese companies, commenced in 1986 and three mines in
Johore have produced this mineral. The figures of bauxite in
fong tons exported prior to the war are as follows:

1836. 1937. 1938, 1839, 1940. 1841.
(10 months}

Kukit Pasir Mine, Batu Pabat .. 36 .. 13,000 .. 37,187 .. 33,763 .. 20,654 .. 24,087

St Medan Mine, Batu Pahat .. — .. — .. 3,619 .. 37,828 .. 28,729 .. 26,138
Perigt Achih Mine, Kimm Kim .. — .. 96 ,. 14995 .. 12796 ., — .. —
Totals .. 3¢ .. 13,096 .. 55,751 .. 84,357 .. 58,8383 .. 50,825

Bulk assay figures for 1940 were 57-60 per cent. ALO, at the
Bukit Pasir Mine, and between 55 and 58 per cent. ALQ, at the
sri Mednn Mine.

21, Brief descriptions of these bauxite deposits have been
published in the Annual Reports of the Geological Survey Depart-
ment as follows : 1936, paragraphs 54-59; 1937, puragraphs 38-43;
1988, paragraphs 36-44.

The following information regarding bauxite developments
during the Japanese war was obtained by Capt. Bell, Geologist,
from interviews with forier Jupanese officials.

23, Bukit Pasir Mine, Batu Pahat.—Re-cquipment started
in 1942 and mining was recommenced in May of thal yeur.
Frequent shipments of ore were made up to December, 1944,
approximately 150,000 tons being exported to Japan. DNo
runsport steamners were available after that date und operations
ceused in March, 1945, when all payable ore had been mined
leaving & stock of about 30,000 tons stacked on the mine.
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93. Malacca Bauwxite Mine (Telok Mas).—This mine is
situated ab Bukit Seberang about 7 miles from Malacca on the
Muar road. Prospecting of the area, in which the bauxite appears
to have been formed by the weathering of diorite, had been
carried oubt in 1939. The Japanese Military Administration
ordered work to commence there in 1942. Most of the equip-
ment was brought from the Sri Medan Mine, but some was
obtained from Japan. Production commenced in August, 1943,
and up to October, 1944, approximately 100,000 tons of ore was
shipped to Japan. Tack of transport prevented further ship-

. ments. The ore was stated to assay 52 per cent. Al,0,, 4 per cent.
e Si0,, 1 per cent. Ti0,, and 10 per cent. Fe,0,. It was estimated
: in March, 1945, that approximately 200,000 tons of unmined ore
,,,,,} remained and that approximately 70,000 tons of produced ore

were present in stock piles on the property.

24. Nangan Bauxite Mine.—This is situated near Bukit
. Simon about 10 miles east of Kampong Pengarang, S.E. Johore,
. and the bauxite deposits cover a large area in this neighbourhood.
Bauxite was known to occur here since 1935 but mining licences
had been refused. The Japancse estimated that the area
contained about ten million tons of ore and commenced develop-
ment in May, 1942, with a view of producing 500,000 tons
annually. Equipment was brought from the Kemaman Jron
Mine, Trengganu, but non-arrival of additional machinery from

Japan caused the plan to be discontinued.
Only one consignment of 3,450 tons was shipped to Japan in July,
1944, and approximately 42,000 tons of mined ore remained on the
property. The average grade of ore of the deposit was stated to be
A1,0, 56 per cent., Si0, 4 per cent., Ti0, 0.7-0.8 per cent. and

Fe,0, 6-7 per cent.

CHINA CLAY.

95. China Clay (Kaolin) is of widespread occurrence in
Malaya. Production is however only on a small scale and the
bulk is used as a filler in Jocal manufacture of rubber goods.
During recent years two rnines, one near Tapah, Perak, and the
other in Selangor, near Pudu Ulu, have been worked.

Production figures arc as follows:

1937. 1938. 1439, 1940. 1941. 19446,
Tons, Tons. Tons. Tons. T'ons. Tons.
263 ... 385 ... 493 ... 408 .. *330 .. 246

* This figure is for first 10 months of year and of this amount 306 tons
- werc exported.

COLUMBITE- TANTALITE.

26. In the Report of the Geological Survey Department
for 1987, paragraphs 44-49, information was given concerning
columbite-tantalite ores. These form an isomorphous series of
mixed niobates and tantalates of iron and manganesc (Fe, Mn)
(Nb, Ta),0, varying from nearly pure niobate (columbite) to nearly
pure tantalate (tantalite). Columbite was known to occur
associated with tin ore near Bukit Dinding one mile west of Bakri
and about 8} miles cast of Muar. Johore, for many years. The
Japanese Military Administration ordered an investigation of the
‘area to be made and, after boring had been carried out over
about 500 acres, a mine was opened on the Lee Rubber
Company’s Estate. It was estimated that the area prospected
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could produce about 50 tons of colubite, having a composition
of 12 per cent. Tu,0, and 25 per cent. Nb,0,, the mineral having
been derived from pegmatite. Magnetic separators were used
and during the period Septeiber, 1944, to August, 1945, 3,000
kilograms were produced of which 2,500 kilograms were taken
by the Mitsui Bussan Company, the remainder being stored on
the mine,

7. Some wsolumbite was also ohtained frown Kedah near
Semnling, south-cast of Gunong Jerai. Boring was carried out
and it is said that the alluvimmn here contained cassiterits and
columbite in the approximate proportion of 70 per cent. tin-ore
to 80 per cent. columbite. A mine was opened on Bukit
Mertujan Fstate.  The mixed ore was transported to the Penang
Sielter for mimgnetic separation, and monthly production of
300 kilograms of columbite is said to have been obtained. It is
also reported that columbite was obtained by dulang women
from stream gullies on Gunong Jerai. The mineral in this
neighbonrhood is believed to have been derived from peginatite
veins which ure known to accur in this area.

Samples from both Bakri and Semiling have been sent to
the hinperial Institute for examioation.

GoLD,

28, The principal source of gold in Malaya prior to the war
was the Raub Australian Gold Mine in Pahang. Gold is also
produced in Peruk in the Tapah-Bidor area where the gold is
associated with tin-ore. Some gold is also recovered by tin
dredges aperating in Selangor and this mineral is produced more
especially from stream deposits, in  Kelantan, Johore and
Malacea and Pahang,

20, The following figures in ounces troy show recent gold
production
Year. Pahang.  Perak. Selangor. X. Semblian. Kelantan. Johore., Malacca. Total.

LR A, 268,175 7,043 585 25 518 3 .. 34.347
RENLY . 43,0680 6,444 508 577 546 34 5 40,704
(3113 I 33,385  b,R14 442 542 K58 21 3 41,185
11340 .. 28,381 8,374 BbS 0 470 7 12 36,185
1041 24,743 4,838 617 ] Nil Nil Xil 30,074
(10 months)

1.2 1 S 43 401 .. e .. .. .. 441

GRATHITE.

$0. During the Japanese occupation graphite was produced
o two siall mines about three-quarters of n mile apart near
Binkit Kuang, Chukai, Trengzganu. These were examined by
Mr. Savage and Capt. Bell.  The graphite occurred in strongly
dipping graphitic shales which ussocinted with quartzites and
shales form the ridge eyuth of Kemaman, known ns Bukit Kuang.
The following is an extract from Mr. Savage's report.

At the workings proper. at Bukit Kuang, the tunnels had all
vollapsed so that it was only possible to examine the rocks near their
entrances. The sediments strike 15° eust of north and have vertieal,
or steep westerly dips. A body of graphite of vein-like appearance
was seen : it is three to four feet thick, and its strike an dg) are
vonformable with the country rocks. The graphite iz abuadantly
traversed by small veinlels of quartz and is frequently crumpled, but
silica-free. solid graphite occurs in fair quantity as “‘eyes’” up to
about 6 inches long, which could, if necessary be hand picked from
excavated ore. The limited evidence now available gives the impression
that the graphite occapies a fuult or a shear zone.”
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81. Officials of the Nippon Kogyo Kabushiki Kaisha in an
interview with Capt. Bell siated that mining commenced in
November, 1943, and ceased in June, 1945. The graphite was
mined by means of adits and during the period work was in
progress 650 tons of ore werc produced. The ore is stated to
have carried between 10 and 20 per cent. of graphite, and from
this by washing and hand picking a2 standard concentrate of
40 per cent. was obtained but the best hand-picked ore ran 60 per
cent. graphitic carbon. (A grab sample from a dump near
Chukai gave 21.7 per cent. loss on ignition). Three hundred and
fifty tons of concentrate was sent to Singapore where it was used
in the preparation of castings and electrodes. The deposit was
not considered of sufficiently high grade to be worked profitably
under peace-time conditions.

ILMENITE.

32. Ilmenite, iron titanate, a compound of iron, titanium
and oxygen, is the chief constituent of “‘amang’’, the heavy part
of the waste material left after the separation of tin-ore from the
alluvial inines of North and Central Malaya. Where magnetic
separators have been used to dress the ore the ““amang’’ is almost
entirely ilmenite. The minerul is of commmercial use as the source
of titanium white, the chief constituent in titanium paints. A
comprehensive list of other uses was given in paragraph 30 of
the Annual Report for 1936. Large quantities of this mineral
are present in the amang dumps of numerous dredging companies
in Malaya.

Exports from Malaya have been as follows:

1937. 1938, 1989, 1940, 1941, 1946.

Tone. Tous, Tous, Tons. Tons, Tons.
(9 months)

6,252 ... 6,462 ... 11,098 ... 2,555 ... 44 Nil

To be saleable the amang should contain not less than 48 per cant.
Ti0,. Samples carrying a greater proportion of ferrous to ferric iron
are preferred. Export is not permiited of ore containing 0.5 per cent.
or over of Sn0,.

IRON-ORE.

33. Iron-ore was mined and exported to Japan by Japanese
companies during a period of twenty years prior to the war, and
a steady increase of exports up to 1941 is shown by the following
export figures in long tons:

State. Mine. 1937, 1938, 1030, 1040, 1941

10 months
b Johore .. Sri Medan Mine, ¢ )
Batu Pahat . 465,486 549,060 423,003 464,789 218,469
» Tizuka Mine, Endau .. .. 239,772 160,801 146,358
Trengganu ., Dungun Mine .- ) 005,850 998,892)
Machang Stahun, ¢ 1,024,215 905,316 { - 680,275
Kemaman .. ) 161,052 142,325 )

- Kelantan .. Temangan Mine .. 49,223 159,800 208,820 228,252 not,

& available

Total .. 1,588,024 1,615,176 1,938,587 1,005,149 1,045,102

The iron ore exported was generally of high grade. The _ iron

percentage of ore from Sri Medan averaged between 60 and 64 per cent.

iron, from Tizuka Mine 55 per cent., Dungun 62 per cent., Machang

Stahun 46 to 50 per cent. iron and 5 to 10 per cent. manganese, and
Temangan about 56 per cent. iron,

The following information regarding Japanese mining opera-
tions during their occupation was obtained by Mr. Savage and

Capt. Bell. .
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34. Sri Medan Mine.—The geology of this deposit has been
described by B. 8. Willbourn in “The Geology and Mining
Industries of Johore’ in the Journal Vol. V1, Part 1V, of the
Mulavan Branch Royal Asiatic Soeiety and by F. T. Ingham in
the Report of the Geological Survey Departinent for the year
1934, paragraphs 43-47. The mine was badly damaged during
the battle of Malava. The remuining plant was transferred to
the Malacca bauxite mine. Out of a stock of approximately
61.000 tons of extracted ore, about 1,000 tons were used in the
production of pig iron, the ore being smelted at Johore Bharu
with charcoal from mangrove areas.

35. Dungun Mine, Trengganu.—This mine from 1942 to end
of March, 1944, exported 180,000 tons of iron-ore. At the end of
AMarch, 1944, there were about 800,000 tons of clean ore
remaining in stockpiles ready for shipment. Owing to shipping
difficulties some of the ore was converted into pig-iron of which
some 2,700 tons remained in stock at the cessation of hostilities.

36. Machang Stahun, Kemaman, Iron and Manganesc
Mine.—No production of ore was made during the Japanese
oceupation as the mining company, due partly to financial and
politieal difficulties and partly to the approaching exhaustion of
the deposits, ccased operation in 1941, The mine was opened in
1922 and during its lifetime produced approximately one and a
half million tuns of iron-ore and 200,000 tons of munganese-ore.
Some tin-ore oceurs in the deposit and between February, 1939,
and November, 1941, approximately 270 tons of tin concentrates
were recovered from 41,579 tons of tin-bearing ferro-manganesce
ore.  Most of the mining equipment was transferred to the
Nangan BBauxite Mine, Johore.

37, Temangan Mine, Kelautan.—No details of production
have been obtained. The Japunese Military Administration gave
mstructions that the ore was to be sinelted locallv and some ore
was utilised for this purpose.

38. Tambun, Perak.—The hwmatite deposit occurring in
limestone country.on Gunong D’anjung Esfate near Tambun,
Kinta, has been mined on a small scale for several vears prior
to the wur solely for use as “'ragging’’ for dredge jigs, the mineral
being broken into small pieces for this purpose. The deposit,
aithough high grade carrying about 68 per cent. iron and of
apparent large extent, was not worked as iron-ore since its
location precluded cheap transport to the sea. Production for
this purpose was as follows:

1837. 1033, 1939, 1940, 1841. 1048,
Tons. Tons. Tons. Tons. Tons. Tons.

Used In Malaya . .. BBg .. 557 .. 410 .. 8447
.. 822 321

Exported .. . .. 278 .. 366 339 .. 318}
1,147 .. 23 .. 762 .. 957 .. 822 .. 321

The Japanese however constructed a railway to connect with
the main line and transported ore to Tuiping for smelting.
Mining commenced in October, 1942, and continued to July,
1945 during which period 41,575 tons of ore were removed.
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39. IRompin.—Shortly before the war prospecting for iron-
ore was being carried out in Ulu Rompin, and the geology of
this area is described in paragraphs 173 and 174.

MANGANESE-ORE.

40. All manganese-ore produced in Malaya has been worked
by Japanese companies. DProduction figures arc as follows:

1936, 1937, 1038. 1939. 1940, 1041,

. Tons. Tons. Tons. Tons. Tons Tons.
Machang Stahun Mine,
Trengganu e ..o 26,773 .. 23,126 .. 23,054 .. 19,900 .. —

Tandok Minc, Kelantan .. 10,006 .. 8796 .. 8916 .. 11,100 .. 11,825

86,779 .. 31,922 .. 31,970 .. 31,000 .. 11,825

.. Not
available

The Machang Stahun-ore is a mixture of low grade hmmatite
and low grade manganese and carries from 5-10 per cent. Mn.
The Tandok Mine near (Guusl Priock produces ore containing
approximately 87 per cent. manganese. In this locality during
the war the Japanese opened a new working at Lubok Itelk,
north-west of the Garu working. 'The exports from these mines
are stated to have been

1942, 1943. 1944, 1945,
Tons. Tons. Tous. Tons.
Nil 209 661 41

41. No production was made at Machang Stahun during the
Japanese occupation. The Jupanese Military Administration
gave orders thut manganese-ores in the neighbourhood of the
Sungei Aring, Kelantan, reference to which was made in the
Annual Report for 1936, parugraph 53, were to be mined, but
lack of transport facilities caused the plan to be abandoned in
September, 1943.

MICA.

42, Mica was worked as a by-product in a tin mine known
as the Fook Wan Foh Kongsi near Chenderiang, by the Japanese.
The mine is situated at the granite-limestone contact and a dyke
of pegmatite containing beryl and mica occurs. As the mica, did
not appear to be of commercial quality a sample was forwarded to
the Imperial Institute for examination and the following report
was furnished by Mr. G. L. lHowling, Principal of the Mineral
Resources Department:

43. “'This sample, consisting of five specimens (B.1-B.5)
was made up of numerous small plates of a fawn—or biscuit-
coloured mica obtained from the pegmatite and associated veins
mentioned above. As the matorial, judged by ordinary standards
was of very poor quality, but had nevertheless been exported to
Japan by the Japanese, the question arose as to whether the
mica possessed any unusual or special property. To determine
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the precise nature of this mica, specially picked flakes from the
cleanest parts of fraction B.2 were, therefore, unalysed in detail,
with the following result:

Analyeiz of Selected Mica Flakes from Sample B.2.
Per cent,

Silica .. ... e e . BIO, 42.56 .
Alumina . .- ALO, - 23.00 5
Ferric oxide ... ... F¥eO, 0.66 .
Ferrous oxide ... FeU 11 26 i
Magnesia - MgO 0.16 H
Lime ... ... Cay 0.08 s i
Koda ... ... Na0 0.83 N
Potash . .. K,u 9.3 .~
Water, up to 108°C. 0.45 i
Water, 105° o 300°C. ... 0.30 i {%
Water, over 300°C. 1.48 ;
Titanium dioxide ... I S10 N 0.44 14
Fluorine .. F, 5.70
Manganous oxide ... ... MnO 2.51 .
Lithia ... .. o . .. LiO 3.00 *
Rubidis . ... RbO 0.24*  §
Casia ... . C8,0 0.17°
Phosphioric anhydride ... .. PO, - trace
Vanadium pentoxide o Y, U ... not detected
(hromic oxide ... €r,0, ~. not detected
102.19
Less O=F .. ... .. 2.40 .
Total ... £9.79

Analyst : W. H. Bennetl, u.8¢., F.R.Lr., Imperial Institute.

From the above analysis it will be seen that on calculating the
molecular proportions and plotting R,0, against RO, in accordance
with Hallimond's ‘“‘Chemical Classification of the Mica Group™ (see
Mineralogical Mag. 1825, 20, 108), the mineral under investigation
fulls near to zinnwalditer The lithia content of 3 per cent. is
noteworthy and places the mica, from & chemical point of view, in
the lithiamica group; indeed, the term lithia-mica is perbaps a good
description of this material”

44, Possible industrial vees.— 1n view of the lithia content
of this mica, and the fuct that Jupsn does not possess any
considerable resources of lithium wnunerals, it is possible that
the Japanese were interested in this material as a source of
lithium or lithium salts. This would be analogous to German
practice, as for many years the Metaligesellschaft of Frunkfurt-
am-Main, drew the bulk of their supplies of lithium raw materials
from the lithia mica deposit of the Zinnwald district, the inica fon.
containing from 23 to 3 per cent. LiU.

On the other hand, the Japanese, faced with an acute short-

age of good mica, might have utilised this material (which under V'
normal circumstances would not be an economic proposition) for o

the production of very small “splittings’” which could be used
in the mapufacture of icanite. The Germans did a similar
thing during the war, utilizing low-grade mica from European
<ources, a5 was reported some time sgo by Dr. E. R. Vurley of
this Department who investigated the Germsn war-time mica
situation. The present sample, however, represents a quality
even worse than that which the Germans were using, though

* These results should be rt-garded as approximations, owing to the
deficiencies of chemical methods for the determination of small quantities
of these elements.
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for many purposes, micanite, even if considerably of sub-standard
quality, is better than many of the alternatives and substitutes
for mica.

% Judging from the sequence of specimens B.1 to B.5 it is

possible that the material was intended for the production of
mica powder. A small sample of such powder was made at the
Institute from specimen B.5, but the product is not of high
quality, although it could doubtless be used under war conditions.
As may be seen from the samples enclosed with this report,
the colour of the mica is improved by acid treatment. During
2 the war the Japanese are known to have used a bonded mica-
dust as a substitute for mica. Finally, there is the possibility
that the potash content (9.34 per cent.) of this mica might have
i interested the Japanese from the point of view of applying
oA powdered mica as a soil-dressing.”’

) TIN-ORE.

i 45. Malaya normally produces more tin than any other
’ country. The metal is obtained from the mineral cassiterite
Sn0,, commonly known sas tin-ore. Most mines operate in
alluvial beds of clay and saud containing waterworn grains of
casgiterite but in pre-war ycars some of the production was
obtained from lode mines. These comprise workings of
stanniferous veins and pipes in both granite and sedimentary
rocks. Detailed figures of production are given in the bulletins
of “‘Statistics relating to the Mining Industry’’ compiled in the
office of the Chief Inspector of Mines, Malayan Union.

TUNGSTEN-ORE.

46. Wolfram, tungstatc of iron and manganese, and
scheelite, calcium tungstate, are both produced in Malaya.
Since the closing down in 1959 6f Kramat DPulai Scheelite mine,
world-famous producer of this ore, export of scheelite has become
X . relatively unimportant.

The chief localities where wolfram is mined are Kedah
(Bukit Kachi mine) and Trengganu (Chendrong Wolfram mine)
| but small quantities are obtained from mines producing tin-ore
in Perak, Negri Sembilan, Sclangor and Pahang.
47. Exports of Wolframn. Xederated Malay States and
Unfederated Malay States:

N 1937. 1838. 1939. 1940. 1941,
Tons. Tons. Tons. ‘T'ons. Tons."

-

Federated Malay States ... 27 20 25 38 49 (9 months)
n Unfederated States ... 213 353 409 371 274
- 240 373 434 409 323 (approx.)

- During the Japanese occupation 83 tons of wolfram were
< produced in 1948 and 55 tons in 1944 from Trengganu, the output

* being from the Chendrong Wolfram mine and a mine near Sungei
Buloh Lipis. In Kedah wolfram obtained from the Bukit Kachi
f mine near Sintok was approximately 20 tons during 1943 and
+ about 86 tons in 1944,
LExporrs oF SCHERLITE.
1937. 1938, 1939. 1940. 1941,
Tons, Tons. Tons. Tons. . Tons,
836 281 217 427 40

Most of the ore came from the Kramat Pulai mine.
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PROGRESS REPORT ON GEOLOGICAT, WORK IN SOUTH
SELANGOR BY Da. ¥. T. INGHAM, DIRECTOLR.

GENERAL.

48, Except for sporadie visits, the Kuala Lumpur tinfield
with its adjoining areas has not been examined since a knowledge
of its general siructure was deterinined by the late Director,
Mr. B. 5. Willbourn, who carried out field work from July, 1914,
to June, 1917, and from May to November, 1920. The results
of his investigations were published in 1922 in his memoir “‘An
account of the Geology and Mining Industries of South Selangor
and Negri Sembilan’ with which a geological sketch map was
included. A brief description of the more important rnining
localities is given in "'The Geology of Malayan Ore-deposits™
published by Mr. 3. B. Scrivenor in 1928.

44, The arex. over which n detailed geological survey was
commenced by the writer in 1940 and which is being continued
by Mr. H. E. F. Savage, Geologist, comprises that part of
Selangor which lies between lines of latitude 2° 45 and 39 15';
on the west are the Straits of Malacca, and on the east the
area adjoins the Negri Sembilan Stute boundary. 1t has a
superficial extent of approximately 1.350 square miles, and is
shown on Topographical Sheets 3 BB 14, 83 13/15, 3 F/2, 8 F.3
and salso on part of sheets 3 B./16 and 8 F/4. Work has been
concentrated on sheet 3 B/15. but portions of the other sheels
have also been traversed.

ROCK FORMATIONS.

50. Limestone and Associated KRocks.—Limestone and
associated rocks believed to belong either to the Carboniferous
or to the Permocarboniferous systen, constitute the oldest rocks
in the area. Unfortunately fossils that give decisive information
sbout age have not yet been found. The rocks comprise lime-
stone, calcarcous shale, schist and phyllite, and have been
deseribed by Mr. Willbourn in the above-mentioned memoir as
the Raub Series. They are now known as the calearcous
formuation.

51. Limestone.—There are four main areas in which
limestone is well developed.

Limestone forins the conspicuous hill known as Batu Caves
and constitutes the bedrock over the major portion of the flut
country to the north-northwest, north, east and south of Kuala
FLumpur, This plain. roughly rectangular in shape. extends from
near Kepong and Batu Caves to near Ampang, Pudu Ulu and
Salak South.

The strip of lowlying ground extending in a southerly
direction from s point about half a mile southesst of Salak Hill
to approximately a mile south-southwest of Serdang also shows
limestone beneath the alluvium.

joring operations have proved that limestone extends from

Sungei Way along the flat ground of the Sungei Klang valley to
the south, to a point within a mile northwest of Dukit

Jerampang.
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A smaller patch of limestone. country, over two miles wide,
separated from that near. Sungei Way by a narrow. strip of
phyllite and quartzite, is situated to the west and southwest of
Petaling village.

In addition to the abiove, }imestone has been proved by boring to

oceur beneath swampy ground near the Sungei Buloh about a .mile
southwest of Kampong Sungei Plong.

52.  Schist, phyllite and shale.—Undulating country, south
and southeast of Serdang, forms a continuation of the limestone
plain to the north. It is compused of schist, phyllite and shale.
Owing to the absence of sandy beds these were mapped by
Mr. Willbourn as the Raub Series, and were thought to be more
or less contemporaneous with the limestone and associated rocks
near Kuala Lumpur. The reported presence of limestone
associated with phyllite in a disused mine near Kajang, and
limestone fragments obtained in 1940 from bores about 1} mile
east of Reko Hill seem now to confirm that these rocks belong
to the Calcareous Formation. This development: of schist;
phyllite and shale extends from near Serdang in a southeasterly
direction. These same rocks have been proved to occur along
the valley of the Sungei T.angat, south of Kajang and in a belt
between the granite of the Main Range and the quartzite country
to the west.

Besides these large outcrops, lenticles of shale occur, in the
limestone of the IKuala Lumpur plain, apparently interbedded with it.
The largest of these, weathered on the surface to “laterite’”, forms
slightly higher ground between Batn and Kepong and extcnds about
15 miles from near Kampong Jinjang to Kampong Bangkong. Smaller
lenticles have been proved by horing to be present both south of Batu
and in the eastern part of Batu Caves Estate.

53. Quartzite and associated vocks.—Quartzite, schist,
phyllite and shale, believed to belong to the Triassic system, are
well developed to the west of Kuala Lumpur. They forn hilly
country extending southwards from Segambut through DPetaling,
Ayer Itam Forest Rescerve, and Bukit Tunggul towards Sepang.
Many of the exposures show quartzite bands interbedded with
shale, but schist and phvllite also occur throughout the area.

54 Similar rocks are present west of the Bukit Lagong—
Bukit Lanchong granite, and quartzite is developed west of the
Sungei Buloh Forest Reserve and also further south in the Bukit
Cheraka Forest Reserve. Lower country to the east flanking the
granite may belong to the same series, but phyllite and shale
predominate, and it is possible that at least part of the lowlying
ground along the Sungei Klany, south of Batu Tiga and also the
area west of Sungei Buloh muy belong to the calcareous forma-
tion, especially as limestone is known to occur southwest of
Kampong Sungei Plong and has been reported from one bore
two miles northwest of Bukit lanchong.

55. Schist and shales, forming an interrupted fringe around
the Kuala Lumpur alluvial plain, gre present near Kepong, in an
area extending from near Batu Caves to Gonggang Istate
southeast of Sctapak, and also to the east and southeast of
Ampang. Although quartz-schist occurs among these sedimen-
tary rocks, it is thought that they more probably belong to the
calcareous formation than to the Triassic system. Evidence in
support of this view is the fact that these rocks, like the
limestone near Kuala Lumpur. in general show a dip away from
the granite in contact with them. This suggests that in-all
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three localities the schists dip beneath the limestone and this
relationship was confirmed recently in a mine, at the junction
of limestone and schist a mile south-southeast of Ampang.
Moreover the culeareous nature of some of the schist is indicaled
by the occurrence of amphibole schist and actinolite-biotite
schist southwest of Ulu Klang.

36. Overlying the granite of the Main Range there is a roof
pendant of schist, probably two miles wide, near Bukit Arang,
east of Ulu Langat. Preliminary field work indicates that other
outerops oceur near the Sunget Lui. One of these has been
truced to within half s mile of Ginting Peras on the Selangor-
Negri Sembilan boundary. Graphitic mica schist is common
and some chert has been found in this neighbourhood.

57. Granifc and allied rocks.—The sedimentary rocks of
the shects under survey have been invaded by granite and it
is to these granitic intrusions that the mineralisation of the ares
can be assigned. The Main Range granite extends from the
Selangor-Negri Sembilun boundary over the greater part of
sheet 8 B/16 into part of sheet 3 B/15 forming a roughly
semi-circular line of contaet with sedimentary rocks continuing
from northwest of Gombak, through Ulu Klung, east of Ampang,
and near Pudu Ulu and Salak South. Where the granite is in
contuct with limestone from the north of Ampang to the west
of Salak South, a distance of about five miles. the line of their
junction is very irregular being approximately twelve miles.
From south of Salak South the contact passes through the
largest mines of Sungei Besi to near Serdang, turning eastwards
towards Kajang. Thence, on sheet 8 F/4, it follows a roughly
south-southeasterly direction to the Negri Scwmbilan boundary.

58. A secondary granite range forming a spur from the
Main Range extends from Bukit Lagong, north-northwest of
Kepong, southwards through Bukit Lanjam, Sungei Way, and
Bukit Lanchong. It has been proved by boring to stretch into
the northern part of the Kuala Lungat (North) Forest Reserve.
The eastern boundary of this granite follows a line from near
Kampong Pinang Buik to the west of Kepong. whence it turns
southensterly towards Segambut. It then proceeds southwards
through Segambut Estate, Bukit Kiara Estate and Palmland
Estate.  Fromn Sungei Way it follows the western side of the
Sungei Klang valley to Kninpong Pulas. The boundary on the
west has not yet been delinented with the same accuraey, but
the contact is known to occur generally to the east of the railway
between Kuang and Sungei Buloh. Granite is known from bores
to be present in the Bungei Buloh Forest Reserve along the
swampy area near the Sungei Kenondong and this may form s
tongue joiming the granite of the higher ground to the east.
Giranite close to the contaet is also shown in 8 stream bed about
two miles south-southwest of Bukit Nibong Gila and the junction
passes close to Batu Tiga prpceeding south-southeast, crossing
the Kuang-Puchong road near the 16th mile post, then south-
sonthwestwards towards Kaminpong Bukit Kamuning.

5. Uranite also forms the isolated hill of Jugra.

Besides the above granitc masses, smaller granitic intrusions
oceur in the sedimentary rocks, more particularly in the limestone
country near Kuala Lumpur. Some of these have been uncovered
during mining operations, others have been revealed by boring.
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The largest, about one mile across, is near Setapak. Others
are situated north of Batu and between Pudu Ulu and Salak
South.

60. The granite of the area under survey is similar to that
in other parts of Malaya. A medium fto coarse grained
porphyritic granite is common, often with two micas present.
Fine grained microgranite, and granite-porphyry also oceur, and
veins of both aplite and pegmatite are known.

61. DBesides the large quartz vein, described by Mr. Will-
bourn, forming very conspicucus ecliffs between Ulu Klang and
the Sungei Batu valley, there are other well defined veins forming
less pronounced features both northeast of Serdang and east of
Ulu Langat. Other outcrops of quarfz oceur near Reko Hill and
large crystals of quartz strew the ground in Braemar Estate,
near Kajang.

ECONOMIC GEOLOGY.
TIN.

62. Tin-ore has been won for many years in this area,
the bulk of the ore being obtained from stanniferous alluvium.
The chief producing mines sre in the Kuala Lumpur basin,
Sungei Besi, Serdang, DPetaling-Sungei Way and the Sungei
Klang valley. Other localities where mining was in progress
immediately prior to the Japanese occupation include Kajang,
the valley of the Sungei Semenyih and its tributaries the Sungei
Lalang and Sungei Kachau, and Bukit Arang.

63. The source of the alluvial tin-ore is undoubtedly
stanniferous veins and stringers in the granite and sedimentary
rocks in contact with it. Tin-ore in situ was being worked in
1940 in sedimentary rocks near the Sungei Kuyoh, and formerly
there were similar workings at Pantai and near the 8th mile,
Kuchai Road. Greisen veins carrying cassiterite are present in
granite near Kepong, providing a portion of the ore obtained
in this locality.

64. There were twenty dredging companies and over a
hundred gravel pump mines operating in the area during 1940.
The deepest open cast mine of Malaya, Hong Fatt mine, is
situated between Sungei Besi and Serdang.

65. That the area under survey is important is shown by
the following table of production. Approximately one-quarter
of the total Federated Malay States production is obtained from
it. The figures of tin-ore have been compiled from the Statistics
relating to the Mining Indusiry together with information
supplied by the Inspector under the Mincral Ores Mnactment.

Percentages of Percentages of
Year. Production. F.M.3. Year. Production, F.M.8.
production. production.
Pikuls. Pikuls.

1928 .. 271,332 18.9% 1036 .. 386,631 26.9%
1929 .. 340,388 21.89% 1937 . 454,121 27.2%
1930 .. 317,049 21.99%, 1938 .. 226,190 24.7%
1031, .. 262,458 21.4%, 1939 .. 303,528 25.6%
1932 . 143,825 18.4%
. 1040 .. 464,527 26,.9%
1933 .. 123,287 18.4% 1041 ..iNot available
1934 .. 189,160 23.5% 1946 . 47,276 25.1%
1935 .. 225,706 24,99,
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GOLD.
66. A small amount of alluvail gold has been recovered of

late years as a by-product of tin mining by some of the dredging
companies operating in this area.

67. Figures of production, in ounces troy, from South

Selungor.

— l 1098, l 1934. l 1095 l 1938 l 1037, | 1088, I 1999, | 1940,
Petaling Tin Ltd. | — i 9932 25030 '333.45 343.00 20704 16875 |47180
Sungel Way Dredaing Ltd.| — ! 1.26 | 8457 '154.80 '138.05 |122.70 118.45 |170.49
Kent (F.M.B)) Tin Dredg- 3‘ |

ing Ltd. ] = 0 = | = ! 3030 o446 5880 | 3454 Be.18
Sclayang Tin Dredging : l l
Lo 0 U] 282 essi — 1875, 802) 108! 451 8.81
Kuchai TinLtd. . .| — @ — | — @ —{ — 17.95' 28.45 | 43.98
Slone TM(FMAIL, .| —  — | = | — ] — 545 | 2830 60.36
Ampat TinDredging Ltd, | — |, — | — © — | — ° m.zs% s7.92 | 60.17
i : i {

CluKlang Tinlad. .| — © — | — ! o - =1 — ' a8
: ; : : ‘

; i H .
282 107.4C 334.87 -541.30 iﬁ&l.55 405.11 r‘-i(}.-ﬂ 802.18

Buring the first ten months of 1941 the gold production was 617
ounces but recovery of gold from tin concentrates had not recommenced
in 1946,

WOLFRAM.

68. In the past, wolfram veins in granite have been worked
near Ampang and Pudu Ulu.  In recent yesrs the only produc-
tion has been from veins carrying cassiterite at Bukit Arang
and as a by-product from tin mining by the Ulu Klang Tin Ltd.
The total production in pikuls during recent years is as follows:

1937, 1938, 1559, 1940, 1841,
{10 months)
49.08 ... 48.24 . 69.75 130.93 185

KAOLIN (China Clay).
69. China clay is produced for use as a filler in local rubber
manufacture from two workings in weathered granite, near the
3% mile, Cheras road.

Figures of production are as follows :

1937, 1835, 1939, 1940. 1941, 1046,

Tons. Tons. Tons. Tons. Tone. Tons.
(10 months) Oct.-Dec.

87 ... 220 ... 314 .. 248 .. 763 156

WHI'TE ARSENIC.

70. This is obtained by those companies which owing to
the presence of arsenopyrite have to roast their tin concentrates.
Stocks held at the end of 1939 were over 70 tons and during
1940 local sales to Rubber Fstates were approximately 8} tons.
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REPORT BY H. E. F. SAVAGE, GEOLOGIST.

71. After arrival in February the early part of the year
was spent mainly at headquarters where until 22nd June the
duties of Director were carried out.

In April a visit to Trengganu was made on behalf of the
Custodian of Enemy Property and the graphite mine at Chukai
and the Machang Stahun mine were inspected. Notes on these
properties are included in paragraphs 30 and 86 of this report.
In May accompanied by Captain Bell, Johore and Malacca were
visited; the columbite mine at Bakri and the bauxite mines
near Malacca and in the Bukit Pengarang area, Johore being
examined.

72. The duties of Geologist, Seclangor South, were taken
over from Captain W. D. Bell, on the 29th of June. A good
deal of time was occupied in copying recently recovered maps,
discussions with the Director, Geological Survey, and Secretariat
officers, and miscellaneous duties connected with the re-establish-
ment of the Selangor office and the resumption of the pre-war
programme of work. After u series of preliminary visits to all
the working mines in the area, actual field work was begun
towards the end of July in the region between Ampang and Klang
Gates which forms the north-west corner of Topo. Sheet 8 B/16.
Work here proved to be rather more arduous than usual, on
account of the broken nature of the country and the heavy
growth of thick scrub which «ffectively concealed rock exposures
and made travelling difficult and slow. The examination of
the area covered by Topo. Sheet 8 B/15 was commenced towards
the end of November, beginning in the north-east corner in the
vicinity of Gombalk,

Special dutics undertaken include examination and report upon the
site of the new Kuale Lumpur water-supply project at Uln Gombak
and the site of the new «clectric power-station near Klang where
boring and other operations have been put in hand to determine the
nature of the bedrock and to test its load-bearing capacity. At the
end of October the Selangor office of the Geological Survey Department
was transferred from the Secretariat building to more suitable accommo-
dation in the new temporary Government Offices in Batu Road.

GEOLOGICAL SURVEY OF SOUTH SELANGOR.

78. The following paragraphs based on recent field work
are an addendum to Dr. F. T. Ingham’s report on this area
(paragraphs 48-70).

74. What appears at first sight to be an ordinary vein of
quartz is seen in the Sungei Klang, at 5% miles on the Basu
Ampat-Ulu Klang road. Close examination, however, reveals
that the rock is somewhat different from normal vein-quartz in
that it seems to be a chalecedonic variety of silica. On one side
a clear contact with granite is shown but the other side is
obscured by alluvium. If further evidence is obtained to prove
that the outcrop is actually a vein then it must be inferred that
the vein fills a fissure along which heated waters have passed,
because this and allied varieties of silica are generally accepted
as being of hydrothermal origin. On the other hand there is
the possibility that the rock is an altered chert and that the
outerop represents a contact between granite and sediments.
The outcrop forms a more or less vertical bar across the river
about 25 feet in thickness.
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5. Quarta-Porphyry.—In the vicinity of TUlu Klang therc
are several places where quartz-porphyry is known fo occur.
Hitherto the occurrences have been mapped as two separate
areas north-west and south-southwest of the Ulu Klang village
respectively. The present work, which has been done in much
more detail than that carried out earlier, suggests that the
quartz-porphyry is much more widespread than was thought
formerly and that there is but onc large area of quartz-porphyry
extending from about two miles south-southwest of Ulu Klang
northwards for some four miles to near Klang Gates and north-
eastwards from Ulu Klang for about two and a half miles.
GUenerally speaking, it is bounded on the east and north by granite
and on the west and south by schists aund shales, but it is not
always easy to decide in the field exactly where the boundary
between schist and quartz-porphyry should be drawn. The
quartz-porphyry is usually strongly sheared. When decomposed
it is distinguishable from certain associated sheared sediments
only in thin section under the microscope.

The rock is similar in nature and in mode of occurreuce to
the quartz-porphyry found in the Sungei Siput area, Perak.

PROGRESS REPORT ON GEOLOGICAL WORK IXN
SELANGOR BY F. W. ROE, GEOLOGIST.

6. The greater part of 1940 and 1841 was spent in Selangor
making & detailed geological survey of the area covered by sheets
3 B/10, 3 B/11 and 8 B2, Work was interrupted by
embodiment periods for military training with the Federated
Malay States Volunteer Force. Detailed mapping has been
carried out over one hundred and fifty square miles of country
covered by sheet 3 B/11 and preliminsry traverses made over the
remainder and over part of sheet 3 13,/12. Thirty-one squars
miles in the south-east porfion of sheet 3 B/10 have been mapped
and a detailed survey of the Batu Arang coalfield commenced.

THE GEOLOGICAL SURVEY OF THAT PART OF ULU SELANGOR
REPRESENTED ON SHEETS 3 B/7 AND 3 B/S.

77. The detailed mapping of the area covered by shect
4 B:7 and part of 3 B/8 which lies in Ulu Selangor wus
completed in 1939 and the maps were prepared for publication
but unfortunately these, together with the memoir on the
weology of this area, together with all field notes were lost during
the Japanese occupation. The geology and mineral resources
were described in paragraphs 164 to 190 of the Iteport of the
Federated Malay States Geological Survey Department for the
vear 1937, in paragraphs 112 to 133 of the Report for 1938 and
in paragraphs 43 to 83 of the Report for 1939.

THE METAMORPHOSED SEDIMENTARY ROCKS.

78, The Calcareous Formation.—Phyllite, mica schist,
graphitic schist. calcareous shale and crystalline limestone are
the main rock types of the calcareous formation. Such rocks
occupy approximately two square miles near Kelumpang, only
a small area, vet larger then was previously supposed. Recent
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boring has shown that limestone extends north-westwards along
the Sungei Inki valley from Kalumpang to beyond Kampong
Kelawai. :

The limestone contains variable amounts of magnesia, Two
fragments dredged from limestone near Kalumpang, analysed by
Mr. G. M. Harral, contained 0.35 per cent. and 0.88 per cent. of
magnesia (MgO) respectively; a spocimen from the vicinity of Rasa
carried 1.15 per cent. of magnesia.

ECONOMIC GEOLOGY OF THAT PART OF ULU SELANGOR
COVERED BY SHEET 3 B/7 AND PART OF 3 B/S.

79. The detailed geological survey has enabled areas where
prospecting for tin-ore is likely to be successful to be divided from
tracts where there is little chance of finding valuable deposits.

80. The Distribution of Lode Tin-ore.—A report illustrated
by a map on a scale of onc inch to a mile on the distribution of
tin bearing lodes was preparcd. Primary lode tin-ore oceurs in
the drainage basins of the Selangor and Kerling rivers and this
region was sub-divided into three types of country according to
the nature of the ore deposibs.

(i) Areas which have yielded rich tin-ore; the lodes already minod
have contained between 1 per cent. to 20 per cent, of tin and
there is promise of finding further payable deposits. Four

such zones, comprising seventeen square miles, should be pros-
pected,

(ii) Areas containing low grade deposits averaging 0.1 per cent. of
tin together with a few richer patches. They comprise some
sixty-three square miles of country which is worth prospecting.
The four tracts of rich-tin-bearing land are enclosed within
this zone.

(iii) Areas carrying traces of tin-ore and a few patches of low grade
ore averaging less than 0.1 per cent. of tin; they are not worth
prospecting.

Unfortunately the report and map were lost during the Japanese
war and some of the work will have to be re-done.

81. Prospecting for Tin Deposits and Production of Tin-
ore.—According to the figures published by the Mines Depart-
ment 19,682 pikuls of tin-ore were produced in 1940 in the
region now being described. The output from lode mines was
1,224 pikuls and the remainder was produced from alluvial
workings. The lode tin-ore came from small Chinese mines
located on the Main Range ncar the source of the Selangor and
Kerling rivers. No mining or prospecting was done by Furopean
companies but some of their holdings were sub-leased to Chinese
who worked them on tribute.

82. Graphitc.—Graphite, crystalline earbon, is a common
constituent of rocks in the south-west section of sheet 8 B/7 but
there are no deposits of commercial value. It occurs as flakes
in schist, phyllite, shale and limestone, and more rarely, in
quartzite. Rock containing graphite is exposed in the quarry
near the Kuala Kubu Road railway station. Graphitic schist
specimen 14728 from lot 666 occupied by Tan Poon Chor Iistate
assayed by Mr. W. A. Tooke, contained 2.25 per cent. of carbon.
Such graphitic rocks are frequently mistaken for coal.
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83.  Magnelic Cassiterite.—A nmngnetic variety of cassiterite
occurs in tin-ore concentrates obtained by the Kuala Lumpur
Tin Dredging Company near Kalumpang. Ilmenite, leucoxene,
tourmaline, zircon, pyrite, pyrrhotite, inonazite, andalusite and
rutile are present also. The various stages in ore dressing result
in there being as much as 28 per cent. of magnetic cassiterite in
certain fractions of the concentrate.

THE GEOLOGICAL SURVEY OF THAT PART OF SELANGOR
COVERED BY SHEETS 3 B/10, 3 B/11 AND 3 Bji2.

84. A general account of the geology of part of the area
covered by sheels 8 Bf10, 3 B/11 and 8 B;12 was given in
paragraph 84 of the Report of the Federated Malay States
Gieological Survev Department for 1936,

Granite builds the mountains occupying the eastern section
of the area covered by sheets 3 B/11 und 3 B,12 and to the west
there are granitic intrusions in the sedimentary rocks; emplace-
ment probably occurred during Upper Mesozoie or Lower
Tertiary times. There are two groups of metamorphosed
sedimentary rocks, the caleareous formation which forms low-
lands and the arenaceous formation which builds undulating
country; the age of these is thought to range from Permocarboni-
ferous to Triassic. There are roof pendants formed of these rocks
resting on granile at Kanching, in Ulu Sungei Batu, in the
Sungei Tamu, Ulue Sungei Sleh and Ulu Sungei Gowbak.
Dolerite and epidiorite oceur some two and a half miles north-west
of Berendah and amphibole schist and pyroxene schist are
associated with rocks flanking granite. There is a small area
of Tertiary shale, coal and sandstone at Batu Arang in the
south-eastern corner of sheet 3 B.10. Alluvinl plaing extend
westward to the sea from the undulating country built of
metamorphosed arenaceous rocks.

85. Cassiterite, the orc of tin, and coal are the chief
minerals of economic importance; a little gold is produced and
there is some wolfram, scheclite, bauxite and micaceous
hwematite. The primary tin deposits oceur as veins in granite
and in the stratified roecks neurbv. All tin-ore produced at
present comes from alluvial deposits.

THE METAMORPHOSED SEDIMENTARY ROCKS.

86. The oldest rocks are regionally inetamorphosed
sediments believed to be of Permocarboniferous age: there are
others which are probably Triassic. No fossils have been found
thus the age of these rocks is uncertain,

87. The Calcarcous Formation.—Rocks of the caleareous
formiution consist of metamorphosed caleareous, argillaceous and
subsidiary arenaceous materinl and occupy low-lving country
between the border of the granite ranges and quartzite country
further west.  They have been found underlving the
south-eastern section of the Kuala Selangor swamps north of
Batang Berjuntai. There are also rocks belonging to this
formation in the roof pendant at Kanching and in the south-east
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corner of the area covered by sheet 8 B/11 drained by the Sungei
Batu. Phyllite, mica schist, graphitic schist, calcareous shale,
crystalline limestone and quartz schist are the most common
rocks of this formation; a little chert, schistose quartzite, cale-
silicate hornfels, tremolite sthist, actinolite schist and proxere
schist are present also. Fxposures are rare except where there
is mining, for stanniferous alluvium covers much of the outerop
of this formation. In the valley of the Sungei Garing boring
has indicated that metamorphosed sediments shown as Triassic
on the 1988 geological map of Malaya, may actually belong
to the calcareous forimation and thus link up rocks of this forma-
tion at Rawang with those north of Batang Berjuntai.

88. Cale-silicate hornfels is associated with limestone,
quartz schist, graphitic schist - and schistose quartzite in the
Kanching roof pendant. The hornfels is altered impure limestone.

89. Actinolite schist and tremolite schist occur in the
Sungei Senama some four and a half miles north-east of Ulu
Yam Bharu and in tributaries of the Sungei Pedang two miles
south-west of this town. DI’vroxene schist and actinolite schist
are associated with quariz schist and schistose quartzite in
tributaries of the Sungei Batu in the Sungei Tua area. At
Ulu Yam, Kanching and Sungei Tua the structure suggests that
these arenaceous rocks underlic limestone, but more detailed
mapping is needed to confirm or disprove this.

90. The Arenaccous Formation.—Metamorphosed arena-
ceous sediments, believed to be of Triassic age, build undulating
country covered by the western portion of sheet 3 B/11 and the
eastern section of sheet 8 I3/10. These deposits were originally
1aid down as beds of sand and gravel with a few clayey bands;
the bulk have been regionally metamorphosed fo quartzite,
quartzite conglomerate, schistose quartzite, graphitic quartzite,
quartz schist and hornstone with intercalations of mica schist
and phyllite, but siltstone and shale also occur. Argillaceous
rock types, although generally subordinate, are more abundant
in low-lying arcas than on the hills; thus, on sheet 3 B/11, they
are common in the Sungei (Garing and Sungei Kuang valleys,
in the vicinity of Pengkalan Kundang and in the fract of country
extending northwards from Sungei Choh Estate through Bukit
Munchong and Kapar Bharu Estates to the area mined by the
Southern Kinta Consolidated Tin Dredging Company.

91. Beds of quartzite conglomerate, varying in thickness
from a foot to several feet, are interbedded with schistose
quartzite in Caledonia Estate situated on the eastern portion of
sheet 3 B/10. The conglomerate contains rounded and sub-
angular fragments and small boulders of white vein quartz,
quartzite and hornstone embedded in a yellowish-grey quartzite
cement.

GRANITE.

92. Granite occupies approximately two hundred square
miles of the Main Range in the eastern section of the area which
is covered by sheets 3 B/11 and 8 B/12. West of these
mountains in the Sungei Garing valley there are small granitic
intrusions enclosed by sedimentary rocks and at Kuala Selangor,
still farther west on sheet 3 13/10, there is an isolated mass of
granite.
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93. Coarse grained porphyritic biotite granite is the most
abundant rock-type; a variety, rich in muscovite as well as
biotite, extends in a north-northwest direction from the Sungei
Tua area through the Bukit Ulu Gombak ridge to the headwaters
of the Sungei Serendsh. These coarse granites have been invaded
by fine grained granite and granite porphyry in which tourmaline
and muscovite are generally present. Smmnll dykes and sills of
aplite and pegmatite and numerous veins of quartz cut all the
above-mentioned granites.

4. Snnll arens of coarsely porphyritic biotite granite as
well as fine grained granite carrying muscovite and tourmaline,
underlic alluvimiu in the Sungei Garing valley.

95.  Granite forms two hills at Kuala Selangor. There are
numerous exposures and those in the Public Works Department
guarry at Tanjong Kramat are particularly good. The granite
is & fine grained variety carrying a little mmuscovite and biotite
and rore rarely tourmaline: there are a few phenoerysts of
felspar and some xenoliths of biotite hornfels. Simnall spherical
patches of tourmaline, quartz and felspar occur, the tourmaline
generally being surrounded by a narrow white rim of quartz
and felspar.  Small nplite dykes and quartz-sulphide veina
traverse the granite. In the Tanjong Kramas quarry the quartz-
sulphide veins occupy fractures striking 1000+ 10°; they are lens
shaped and average a few inches in width. White quartz and
pyrite are the commonest constituents, but arsenopyrite, galena,
tourmaline and micaceous hamatite are present.

DOLERITE.

96. Dolerite occurs approximately two and a half miiles
north-west of Serendah in the Sungei Choh and Bukit Munchong
Estates, and there are massive outcrops of hard, fresh rock in
the valleys of the Sungei Chinchong, Sungei Buava and Sungei
Guntong. Iixposures have been found in a zonc more than
two miles long but the full extent of the outcrop has yet to be
mapped.

The dolerite cuts schistose quartzite, quartzite conglomerate and
phyllite.  Although fresh rock is confined to stream beds the outecrous
of dolerite can be mapped because, when weathered it produces a rich,
dark reddish-liown clay soil characterised by “crumb texture’,
easily distinguishable from the yellow or pale brown sandy and clayey
soils derived from metamorphosed sediments.

7. The dolerite is a fine grained, hard, compact rock,
which is dark bluish-green when [resh, and reddish-brown when
decomposed. Pyrite is common, plagioclase, colourless to brown
pyroxene and greyish-brown leucoxene are always present; in
some varieties green chlorite is abundant in others uralitisation
of pyroxene has resulted in some of the crystuls being surrounded
bv a corona of fibrous green amphibole. 1o places the dolerite
har been altered to epidiorite and at several localities it is cut
bv bands of amphibole rock as much a&s six inches wide and
severul feet in length,

08. The dolerite is intrusive into, and thus is younger than.
sedimentary rocks which have been ussigned to the Triassic.
Dolerite similar to that described above, occurs some four and
a half miles north-east of Tanjong Malim. Tt is intrusive into
quartzite near granite and has been metamorphosed; there is
no reason to suppose that the metmmorphism was not caused by
graenite.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



Approved For Release 2001/09/0%{:) CIA-RDP83-00415R005000070003-5

ECONOMIC GEOLOGY OF THAT PART OF SELANGOR COVERED
BY SHEETS 3 B/10, 3°B/11 AND 3 B/12.

99. The arca covered by sheets 8 B/10, 8 B/11 and 3 B/12
contains considerable mineral wealth; the two most important
minerals are cassiterite, the ore of tin, and coal; a small amount
of gold is also produced. There is some wolfram and scheelite,
and bauxite and micaceous lhzmatite have been discovered in
addition.

100. Tin-ore.—Stanniferous alluvium worked by dredges
and open-cast mines, occurs in the valleys of the Selangor,
Kerling, Liam, Serendah, Chul, Garing and Kuang rivers which
rise in the granite highlands. There are lodes carrying tin in
the Main Range granite and in sedimentary rocks bordering the
highlands; these deposits were referred to in paragraph 86 of the
1939 Report. Small veins carrying tin-ore are widespread but
they cannot be mined profitably at present.

101. Gold.—Since 1987 some 18 ounces troy of gold bullion
have been recovered as a by-product from dredges mining tin-ore.
No parent gold-bearing bodies have been located and there are
no alluvial deposits sufficiently rich to be mined for gold alone.

102. Wolfram.—Wolfram, tungstate of iron and manganesé,
is a valuable ore of tungsten. It is associated with cassiterite
at Kanching, near Serendah, in the valley of the Sungei Batu
about one mile north-west of Batu Caves and in the Sungei Liam
valley two miles south-southeast of Ulu Yam Bharu. All these
deposits occur either in a thin cover of sedimentary rock resting
on granite, or in granite itself close to such rocks. liodes carrying
both cassiterite and wolfram occur near the confluence of the
Sungei Gapis with the Sungei Liam, and for some two and a
half miles below this place these two minerals occur in the
river alluvium. The wolfram and cassiterite are found in
lenticular veins of white quartz, generally a few inches in width
and several feet in length; some are more than a foot wide but
even these rapidly dirninish in size and pinch out.

All the veins are not mineralised but those that are usually contain
crystals of wolfram as much as six inches long, and cassiterite in
crystals as large as one inch across; pyrite, arsenopyrite, tourmaline,
muscovite, felspar and vughs lined with quartz crystals also occur.
Most of the veins strike between 130°-310° and 160°-340°, the most
common direction being 1£0°-330"; the average dip is 75° north-east,
but some are inclined 40° north-east. These veins are believed to ke
allied to pegmatites because the minerals forming them are coarsely
crystalline and occur in irreguiar segregations; moreover, a little felspar
occurs.

108. Scheelite.—Scheclite, caleium  tungstate, another
tungsten ore, has been found in the Taik Hing Tin Mine at
Kanching and on Lian Hin Tin Mine working lot 315 about one
mile north-west of Batu Caves. Limestone overlies granite in
both areas but there are several places where it has been removed
by erosion. In the Lian Hin Tin Mine scheelite occurs in contact
with granite in a zone of metamorphosed calcareous rock, some
three feet to five feet wide, which has been impregnated with
pyrite, arsenopyrite, tourmaline, cassiterite, wolfram, muscovite
and flourite. Residual scheelite also occurs at the base of the
alluvium.
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_ 104. Bauxite.—Bauxite, hydrated oxide of aluminium was
discovered in Sungei Choh Istute some two and a half miles
north-west of Sereadah.

. Yellow and red bauxite concretions. an inch or two in size occur
in dark reddish-brown soil; these are irregular in shape, ce.lular in
texture and contain small cavities filled with clay. Associated are
nodules and masses of laterite. Bauxite is & superficial deposit and is
found overlying dolerite having formed from this rock by weathering.
It is thus limited in depth bLy the extent tv which weathering agents
have been able to penetrate. A sample analysed by Mr. W. A, Tooke

contained :
ALO, = 58.25 per cent.
R0, . 1000 -,
Fe (3, 3.75 .
Hu = 23.00 "

106.00

This analysis suggests that there is too much silica {Si0,}) for the
bauxite to be used as an orc of aluminium. [t scems improbable that
this depnsit will prove to be of commercial importance for it appears
likely that it will Le confined to the dolerite outcrop described in

paragraphs 86 to 98.

105. Hematite —Micaceous hminatite in the Public Works
Department quarry at Tanjong Kramat, Kuala Selangor occurs
as dark reddish-brown crystals lining cavities in quartz-sulphida
veins cutting granite. It is not present in commercial quantity.

RIPORT OF PROGRESS OF THE GEOLOGICAL SURVEY
OF THAT PORTION OF XNORTHWEST PAHAXNG
COVERED BY TOPQ. sHEETS 2 N6, 2 N;7, 2 N/8,
2 N10, 2 N/11 AND 2 N/12 BY J. AL RICHARDSOX,
GECLOGIST.

16, The detsiled geological survey, scale one inch to »
mile, of sheets 2 N8 (Xerapoh) and 2 N /12 (Chegar Perah) was
completed in April, 1940, and the investigntion of sheets 2 N6
(Sungei Telom), 3 N7 (Gunong Bedong), 2 N/l0 (Cameron
Highlands) and 2 N/11 (Bukit Bujang), commenced in 1937
and 1088, was continued during 1840 and 1941; a portion of the
(Cameron Highlands District was mapped on the scale of ten
inches to & mile, using the special maps issued by the Federated
Malay States Survey Department in 1936. The completed
geological maps, 2 N/8 and 2 N/12, ure now ready for printing,
and the memoir dealing with the geology and mineral resources
of the area covered by thein is being edited for publication.
The following report was written prior to the war with Japan.

THE GEOLOGY OF THE MERAPOH SHEET (2 N/8).

107. Goologieally, the country covered by sheet 2 N8 forms
a northerly continuation of the Chegar Perah aren (2 Nj12).
described in paragraph 45 of the Report of the Geological Survey
Department for 1939. There are the same two sedimentary
groups, the calcareous formation which occupies the lowlands.
and the arenaceous formation which forms the Main Range foot-
hills in the southwest corner of the shect. Tuffs, with subordinate
agglomerates and lavas, belonging to the Pahang Voleanic Series.
are sbundant in the calcareous formation, bul virtually absent
from the arenaceous formation. Intrusive igneous rocks, largely
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quartz porphyry, granite porphyry, aplite and associated types.
form a mountain range which extends northwards through the
middle of the area. Gold, associated with these igneous rocks,
has been concentrated in placer deposits, some of them mined
in the Sungei Merapoh valley.

The Calcarcous Formation.-—The rocks of the calcareous formation
are divisible into a calcareous facies containing limestone and a few
bands of shale and quartzit:, an argillaceous facies, predominantly
shale, with a few bands of limestone, chert and quartzite, and a
“mixed’’, or transitiomal facies, comprising interlaminated shale and
limestone.

The Arenacecous Formation.—The rocks of the arenaceous formation
are interbedded quartzites, conglomerates and shales, Many of the
coarser sediments are schistose, and most of the shale has been
converted to phyllite or mica schise.

The Pahang Volcanic Series.—Rocks of the Pahang Voleanic
Serics, most of them fragmental (tufis), are abundantly interstratified
with the shale and limestone of the calcareous formation. Rhyolite
tuffs, some of them containing fragments of trachyte and andesite in
addition to rhyolite, are the most common volcanic rocks in this area;
agglomerates occur in a few localities. Lavas, mainly rhyolite, and,
less commonly, trachyte and andesite, are comparatively rare. :

Dolerite.—Dolerite occurs as dykes, intrusive into, and therefore
younger than granitic rocks in several localities in the headwaters -of
the Sungei Chiniau.

Quartz Porphyry, Gronite Porphyry and Associated Rocks.—A
large intrusion of granitic rocks extends from the Sungei Chekua on
the adjacent sheet south (Chegar Perah, 2 N/12) into Southern
Kelantan. Quartz porphyry is most abundant; granite porphyry is
very common; aplite microgranite, granite, adamellite and orthoclase
porphyry are less important. Most of these rocks have been sheared
in a northerly direction, and the foliation planes dip vertically, or
at high angles towards cast or west.

Veining by quartz is common in many localities. Most of the
veins are narrow, but in some places, such as the eastern tributaries
of the Sungei Chadu, they exceed five feet in width.

108. Veins of specular hwematite (specularite) occur in
igneous rocks in the Sungei Kasai and its tributaries, and in
Anak Sungei Terisi.

Some of the igneous rocks are gold-bearing, for placers, such
as those mined in the Sungei Merapoh valley, lie in the lowlands
immediately adjacent to the Iills occupied by this intrusion.

GEOLOGY OF THE SUNGEI TELOM (2 N/6), GUNONG BEDONG
@ N/7), CAMERON HIGHLANDS (2 N/10) AND BUKIT
BUJANG (2 N/11) SHEETS.

109. These four sheets comprige almost 600 square miles,
in northwest Pahang, bounded on the north by Kelantan territory,
on the west by Perak territory, on the east by sheets 2 N/8
and 2 N/12, and on the south by sheets 2 N/15 and 2 N/16
which are being examined by Mr. Service. The area lies on the
eastern flank of the Main Range, and thus most of it is cccupied
by granite. With the exception of a few small roof pendants
of hornfels and schist, beliecved to belong to the calecareous
formation, between Ringlet and Tanah Rata, and in Ulu Sungei
Terla, Cameron Highlands District, sedimentary rocks and their
metamorphosed equivalents are confined to a strip of country,
some five miles in width, which lies between the granite and the
eastern margin of the area. The arenaceous formation, well
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developed in the Main Range foothills, is separated from the
granite by a series of quartz schists, mica schists, phyllites and
amphibole schists. Their stratigraphical position is uncertain.

The arenacecus and pelitic schists may be two facies of the
arcnaceous formation. They may, however, belong to the calcareous
formation for they resemble some of the schists associated with
metamorpheosed caleareous rocks at Cameron Highlands. There is
considerable doubt concerning the pgenesis of the amphibole schist
series. These rocks may be metamorphosed sediments of the calcareous
formation or of the Pahang Volcanic Series, altered basic rocks sach as
dolerite or Lasalt, or hydrothermally altered serpentine; further work
may enable this guestion lo be setlled.

110. Tin, gold and a Bbttle cinnabor occur in a tract of
country flanking the granite. There are no mines in the area,
but gold-stealers have been working in several rivers on sheet
2 N/11

/11

111. The Calcarcous Formation.—Argillaceous limestone,
intercalated with phyllite and quartzite in a tributary of the
Sungei Sua (Sheet 2 N11) is the only calcarcous rock of
undoubted sedimentary origin so far located in the outcrop of
metamorphosed sediments which lies between the granite and
the Muain Range foothills. Metamorphosed rocks which were
originally calearcous sediments occur in roof pendants in the
Cumeron  Highlands District.  Banded schist and hornfels,
containing biotlite, pyroxene, amphibole, epidote and garnet, are
exposcd between mnilestones 843 and 343 on the road from Tapah
to Tanah Rata, and similar rocks crop out in Ulu Sungei Terla.
Quartz schists, mica-quartz schists and quartz-mica schists form
the bulk of the roof pendants at (‘wineron Highlands, and they
appear fo be interbedded with the cale-silicate schists and
hornfels described above.

112. The Arendceous Formalion.—As in the adjacent
sheets, 2 N/8 and 2 N/12, the arenaceous formation comprises
quartzite and conglomerate, commenly schistose, inter-stratified
and infolded with shales which have been converted to phyllite
and mieca schist.

Although their stratigraphical porition is nol yet clear, the
metamorphosed arenaceous and argillaceous rocks, represented hy
sheared quartzite, quartz schist, mica-quartz schist, graphite.quartz
schist, graphite-mica-quartz schist, phyllite, mica schist, graphite-mica
schist and quartz-mica schist, which lie between the Main Range fool-
hills and the granite, are included, provisionally, with the arenaceous
formation. Detailed mapping has revealed that the quartzose znd
argillaceous rocks occur as lenficular bands elongated north and south
and that the structure is complex.

113. The Amphibole Schist Serics.—Actinolite schists
occupy several square miles in the drainage basin of the Sungei
Telom between the Sungei Merkoh snd the Bungei Tekai.

In the Report of the Geological Survey Department for 1937 it
was suggested that these schists have been formed by the regional
melamorphism of dolerite. It is pussible, however, that they are
altered caleareous rocks such a&s shales and tuffs, or hydrothermally
changed serpentine, and, until more evidence is available their true
mode of origin cannot be decided.
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114. Granite.—Granite covers about three quarters of the
area. Most of it is medium grained or coarse grained biotite
granite, moderately or strongly porphyritic. There are many
other varieties of which most important are tourmaline granite,
fine grained granite, non-porphyritic granite, microgranite, aplite,
foliated granite and flow-banded granite. None of these less
important varieties seems to occur in masses sufficiently large
to be depicted on the geological map, seale one inch to a mile,
& respect in which this portion of northwest Pahang differs
radically from the area in Ulu Selangor mapped by Mr. Roe;
there, three main types of granite have been demarcated.

The Main Range granite appears to be the only formation
which has any economic value. Tin-ore has been shed from a
marginal zone where granite is in contact with sedimentary rocks,
but the bulk of the granite outcrop seems to be barren of
cassiterite; a little gold and cinnabar may accompany the
cassiterite. There are no mines working lode or placer tin
deposits at present.

115. Dolerite and Serpentine.—An intrusion of dolerite,
rather more than one mile in diameter, and several small masses,
occur between the Sungei Tckai and the Sungei Jelai Kechil,
sheet 2 N/11; this rock has not yet been located elsewhere in
the area. Small lenticular outcrops of serpentine have been
discovered in a tributary of the Sungei Tempoi, and in the valley
of the Sungei Jelai Kechil, sheet 2 N/11,

ECONOMIC GEOLOGY OF THAT PART OF NORTH-WEST PAHANG
COVERED BY SHEETS 2 N/6, 2 N/7, 2 N/8, 2 N/10, 2 N/11
AND 2 N/12.

116. Production of Gold.—Six alluvial gold mines were in
operation during 1940, four of them in the Sungei Merapoh valley
(sheet 2 N/8), one in the Sungei Timah valley and one in the
Sungei Tui valley (sheet 2 N/12); there was no mining elsewhere.
The output in ounces troy from individual mines, according to
figures supplied by the Mines Department, is tabulated below.

Production
Mine, (ounces troy).
~ A —_
1940. 194’1.\
Foo Brothers Hydraulic Gold Mine 510 ounces ... 733 ounces
Tui Gold Limited ... .. 170, .. 8129
Merapoh Gold Mine, Limited ..o 231, 69 ,,
Hup Lee Kongsi Gold Mine .2 ... Nil
Merapoh Kongsi Gold Miue .92, ... Nil
Poh Cheong Heng Gold Mine .15 .. Nil

Tui Gold Limited came into production in October, 1940.

117.  The Prospects of finding Payable Gold Deposits.—The
chances of finding payable gold lodes and valuable gold placers
in the area covered by sheets 2 N/8 and 2 N/12 have already
been discussed in paragraph 47 of the Report for 1989. The
prospects are not good, but small payable placers may yelt be
discovered in the alluvium of rivers draining from quartz
porphyry, granite and associated rocks exposed between the
Sungei Chekua and the Kelantan border, from granite in the
southeast quadrant of sheet 2 N/12 and from the syenite intrusion
north of the Sungei Jelai.
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118. The Prospects of finding Payable Deposits of Tin-ore.—-
Phere i3 a chance of linding payable tin-ore placers in the strip
of country flanking the Main Runge granite in the Sungei Jelai
Kechil, Sungei Telom and Sungei Bisek drainage basins on sheets
2 N,7 and 2 N’11, but, so far, there scems to be little likelihood
of locating valuable deposits in the portion of Pahang covered by
sheets 2 N0 and 2 N/10.

119. The Prospects of finding Payable Deposits of other
Minerals.—lron-ore  {luematite, speecularite, and limonite),
galena (lead ore), sphalerite (zine ore), scheclite (ore of tungsten)
and cinnabar (ore of mercury) occur in the area covered by sheets
2 N/8 and 2 N/I2 but pone is present in sufficient quantity to
be of any conumercial value.

REPORT OF GEOLOGICAL WORK IN SOUTHERN KELANTAN.

120. Two Rock collectors of the Federated Malay States
Gieological Survey Depurtinent spent nearly two weeks in 1940
in southern Kelanian. The area visited by them lies between
the Sungei Galas snd the Sungei Nenggiri (Sungei Brokj; it is
bounded on the north by the Sungei XKundor and the Sungei
Pelar, and extends southwards almost to the Pahang State
boundary. It forius a northwards continuation of sheet 2 N/B.
The rivers examined include the Sungei Nenggiri and ils
tributaries the Sungei Pelar, Sungei Badong, Bungei lebak,
Sungei Embeh (Sungei Pleh) and Sungei Ruya, and the Sungei
Galas and its tributuries the Sumgei Kundor, Sungei Charalong
(Sungei Chalong), Sungei Sunting, Sungei Lanjut, Sungei Semur
and Sungei Tuang.

121, This portion of southern Kelantan is built partly of
sedimentary rocks and partly igneous rocks. The stratified
deposits  include shale, limestone, and more rarely, chert,
belonging to the caleareous formation, and continous with the
outcrop of these rocks already described in that section of the
report which deals with the geology of the Mcrapoh Sheet
(2 N/8), Pabang (paragraph 108). ln some localities, rhyolitic
and ergillaceous tuffs, belonging to the Pahang Volcanic Series,
are interbedded with these sediments.

All the Intrusive igneous rocks located here are of granitic
composition. They include muscovite granite, quartz porphyry
and granite porphyry, the most abundant, and, in addition, aplite
and microgranite.

Quartz porphyry and gramite porphyry are best developed in the
upper waters of the Sungei Galas; granite forms a lurge outerop on

Bukit Sunting and in the Sungei Kundor.

122, Alluvial concentrates were panned from most of the
rivers, and the minerals contasined in themn consist chiefly of
ilmenite and zircon, together with variable amounts of limonite,
epidote, tourmaline and gold; magnetite is abundant in some
concentrates. Boulders of specular hematite (specularite) occur
in the alluvium of the Sungei Galas.
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REPORT ON THE GEOLOGICAL SURVEY OF THE PART
OF NORTH-WEST PAHANG COVERED BY TOPO.
SHEETS 2 N/15, 2 N/16, 2 0/13, 3 B/3 AND 8 C/1 BY
H. SERVICE, GEOLOGIST,

123. Field work over Topo. sheets 2 N/15, 2 N/16, 2 0/18,
8 B/3 and 3 C/1 on a scale of one inch to a mile was continued
during 1940 and 1941 with the result that the geological survey of
sheets 2 0/13 and 3 C/1 was ahnost completed; a considerable
amount of work was done on sheet 2 N/16, and reconnaissance
traverses were made over parts of sheets 2 N/15 and 8 B/3.
In addition to carrying out normal field mapping, examinations
were made of the working gold mines in the area, and a check
was kept upon the prospecting for ¢in and gold which was
carried out in several places. 'Two months of the year 1940 were
spent at the Headquarters of the (Yeological Survey Department
at Batu Gajah and two months in military camp at Raub.

124. Collections of fossils were made at five new localities
in the Lipis sheet 2 0/13, largely through the work of Che Yeop
bin Uda Rasit and Che Kassim bin Majid. Reports from the
British Museum on the fossils in these collections and in those
made during the previous year have yielded much stratigraphical
information, which has helped in the determination of the major
fold-structures of the area. It now appears that Triassic rocks
are more widespread than was suspected when the statement
was made in paragraph 53 of the 1939 Report that more than
three-quarters of the area covered by Topo. sheet 2 0/18 is
occupied by shales, mudstones, tuffs and intercalated small bands
of limestone thought to be of ’ermocarboniferous age.

125. Mineral production in the area was confined to gold,
the output of which, in 1940, 824 ounces troy of gold bullion,
was considerably less than that for 1989. The bulk of the gold
wasg obtained from the Kechau, the Penjom and the Sungei Mutan
mines, all of which are opencast or gravel pump propositions.
No gold was produced by underground mining.

GEOLOGY OF THE LIPIS AND BENTA SHEETS 2 0/13,
2 N/16 AND 3 C/1.

126. General Geology.—Recent work shows that nearly
half, and possibly more than half, of sheet 2 0/18 is covered by
Triassic beds, chiefly sandy shales and mudstones with bands of
quartzite and argillaceous conglomerate, and with zones of
interbedded lavas and tuffs and some limestone. In the report
for 1989, the Triassic beds were correlated with the ‘‘Arenaceous
Formation’ of quartzites, conglomerates, phyllites, shales and
cherts which form a prominent series of foothills along the
eastern edge of the Main Range granitic intrusion. It is here
proposed, however, to cancel this correlation and to call the
arenaceous beds on shects 2 0/13 and 3 C/1 simply ‘‘Triassic
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beds’’, because evidence is accumulating to indicate that the
beds of the arenaceous formation in the Main Range foothills are
much more ancient, probably Permocarboniferous or even older.

The Triassic beds are best developed near the western edge of
sheet 2 0/13 where they occur in s syncline with axis passing
approximately through Kuala Lipis. Decterminative fossils have becn
located along this strip at the 1 mile, 3 mile and 3} mile pegs on the
road from Kuala Lipis to Benia, and in Sungei Perenggan on the
north side of the BSungei Jelai near Kuala Lipis. ast of the
gyucline of Triassic beds is a broad zone of shales, limestoncs, tuffs
and lavas of Permocarboniferous age, but still further east, in the
gouth-east portion of the sheet, Triassic beds are again folded down
belween Batu Balai and the Sungei Som. Three fossiliferous
localities have been discovered in this sccond Triassic belt, onc on the
Sungei Bom and two others about 14 miles west of Batu Balai.

The Permocarboniferous rocks separating the two areas of
Trisssic beds described above are shales and mudstones with murh
interbedded voleanic material and many small intercalations of lime-
stone. ‘The correlation made in the amnusl report for 1939 for
these rocks with the DPermocarboniferous *‘calcarecus formation'
described by Richardson is retained, and their age has been confirmed
by Dr. R. L. Cox after examination of fossils collected at two mew
localities.  Similar rtocks outcropping at Lubok Sukum, on the
.I'ahang River near tho eastern edge of sheet 2 0/13 are stated hy
Serivenor to contain Permian fossils (‘“The Geology of Malaya', 1831.
p. 56).

On sheet 2 N/16, Permocarboniferous shales and limestones with
interbedded volcanic rocks, are predominaut. The Triassic beds on
the western limb of the syncline passing through Kuala Lipis overlap
for a short distance from sheet 2 0/13 on to the eastern ed:e
of sheet 2 N/16, while quartzites, conglomerates, shales and cherts «f
of the Main Range Foothills form a narrow strip down the western
edge of the sheet. The remainder of the sheet apart from two areas
of granilic rocks is occupied by Permocarboniferous beds, which are
directly continuous with those of the calcareous formation descrited
by Richardson on the Raub sheet, 3 B/f4, immediately to the south.

127. Structure.—The beds on sheet 2 N/16 occur in folds
trending slightly east of north and with limbs showing dips to
east and west of angles between 30° and vertical. There appears
to be slight overfolding in parts, but generally the folding is
fairly stcep and open. It is noteworthy that folding on the
Raub and Chegar Perah shects mapped by Richardson to the
south and north, respectively, of sheet 2 N/f16, is much stronger.
The reason for this is that on the Kaub sheet the beds have
been crushed between the Main Range and the Benom Lange
granilic intrusions, and on the Chegar Perah sheet between the
Main Range granite and several smaller intrusions of granite,
syenite and quartz porphyry: on the intermediate sheet 2 N/16,
however, where the effect of the Benom intrusion is slight and
where other minor intrusive masses are few, the crushing effect
is smaller and folding is thercfore less intense.

128. Strafigraphy.—As a result of the comparatively open
nature of the folding on shects 2 N/16, 2 0/18 and 8 C/1, it has
been found possible to deduce the major fold-structure and to
make a broad stratigraphical sub-division of the sedimentary
rocks in the area. This is us follows:

T'riassic beds —

6. Sandy shales and mudstones, argillaceous quartzites and
conglomerates, with minor bands of tull and prebably some lime-
stone. Best developed along the western edge and in tho e stern
and south-eastern parts of sheet 2 0/13 and 3 C/L.
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Permocarboniferous ‘‘calcareous formation’’ .—

5. Shales, mudstones and voleanic rocks, with minor develop-
ments of limestone. The volcanic rocks are mostly semi-basic or
basic tuffs, but lavas are common in places near the top of the
group, notably in the Kechau valley. Developed together with
groups 4 and 3, in the central parts of sheet 2 0/13.

4, “Upper limestones”. shales and minor basic tuffs. Deve-
loped near Padang Tungku and folded synclinally to appear, firstly,
in the Sungei Telang and Sungei Kelidik valleys and secondly, in
the Sungei Bertam valley,

3. Shales and tuffs with minor limestone bands. Developed
between Padang Tungku and Sungei Telang on either flank of the
Bukit Petri granite intrusion and 1 the Sungei Koyan and Sungei
Paga valleys.

2. “Lower limestones’” and shales which typically occur in a
“mixed facies’’ (see Richardsom, paras. 107 and 111) of strongly
banded, thinly bedded limestone and shale, but which also contain
several large areas of limestome. Developed along a belt averaging

some four miles in width alongside the road-frace from Kuala
Medang to Batu Talam.

“Arenaceous Formation’’ .—

1. Quartzites, conglomerates, phyllites, shales and cherts and
their more strongly metamorphosed schistose and hornfelsic equi-
valents. These rocks form a strip extending from the Main Range
granite intrusion castwards across the eastern half of sheet 2 N /15
and overlapping for some two miles along the western edge of sheet
2 N/16. Formerly regarded as being of Triassic age, by analogy
with the arenaceous '[riassic beds found near Kuala Lipis and else-
where in Malaya, they are now considered to be probably older than
the Permocarboniferous ‘‘calcarecus formation’”’. The point is not
yet settled.

Bo far as can be determined at present, there is no sign of
unconformity between the Permocarboniferous ‘‘calcareous
formation”’ and the Triassic beds. The junction seems to be
transitional and reconcilable with a general and gradual lowering
of sea level with consequent increase in supply of arenaceous
material. On the other hand, Richardson suspects an uncon-
formity between the ‘‘calcareous formation’’ and the ‘‘arenaceous
formation’’ of the Main Range Foothills (1939 report, para. 45).

129. Intrusive Igneous Ifiocks.—At its northern end, the
granite of the Benom Range forks info two patts, of which the
eastern extends northwards for approximately one mile into the
south-west corner of sheet 2 0/13: the western fork carries on
in a thin belt, averaging two miles in width, into the south-
eastern part of sheet 2 N/16, and continues northwards in a
very irregular, narrow mass for some ten miles before it dies
out. The eastern mass forms the hills on the south side of
the road from Benta to Jerantut between the 21st and 29th miles
the western mass forms the hilly country between Benta and
the 21st mile on the road to Raub and, in its northern extension,
Bukit Jerkoh and Bukit Lima. Biotite granite is the pre-
dominant rock-type in these two mnsses, but syenite snd hybrid
rocks are plentiful in the southern and eastern part of the
western mass.

A few other, smaller masses of biotite granite occur on sheets
2 0/13 and 2 N/16, the biggest of which are those forming the
Bukit Petri hills between Sungei Kelidik and Sungei Bertam, and
Bukit Pol, on the eastern side of Sungei Lipis two miles south of
Kuala Lipis.
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130. Only slightly less abundant than granites are quartz
porphyries which are strongly developed in the eastern half of
sheet 2 0/18. They form a big mnass running southwards some
two and a half miles in width, from the north edge of the sheet
through Bukit Kayu Ara and Bukit Dumar to eross the
Sungei Jelai between Sungei Kenong and Sungei Lau: the
mass narrows to about one mile in width where it crosses the
railway line between the 1313 and 183 mile pegs, and eventually
fingers out 5 miles further south-half a4 mile below the mouth of
Sungei 'utu. At its southern end the strike of the intrusion
swings round from north to north-west.

In the area ta the south and south-east of the big intrusion
deseribed above, at least twelve other smaller intrusions of quartz-
porphyry and similar rocks have been located.  Nearly all of these
are long. narrow masses following approximately the trend of a strong
zone of shearing which extends right across the sheet and which is
particularly well marked in schist and phyllite exposed on the railway
line between the 133 and 137 mile prgs. Those parts of the intrusion
lying within the zone of shearing are sheared and in places reduced
to quartz-sericite schists, but outside the limits of the shear-zone the
rocks ure massive. 1L would appear, therefore that intrusion preceded
shearing. Nonme of the quartz-porphyries have beenr seen in contact
with the graniles so it 1s impossible to say exactly which are the
ulder. From the partial or complete rccrystallization of the ground
mass constituents of most of the unsheared porphyries, however, it
seems likely that they are older than the mnin granites, mcst of
which are but little altered.

131. Gold.—Alluvial pold is widely distributed over the
whole of the area covered by sheets 2 013, 2 N/16 and 3 C/1:
presumably the majority of it is derived from quartz veins too
small to locate in the field; for few have ever been found.
Some gold definitely is associated, however, with a particular
type of minor intrusive, namely, muscovite-aplite (*'quartz-mica
vrock "} which is exposed in the alluvial gold-workings at Penjomn,
Sungei Mutan and Ketir. Llecent observations indieate that the
sold mined on these properties is derived by weathering of small
quartz veins which form stockworks in aplite dykes and the
nearby sedimentary rocks. Recognition of natural, surface
exposures of muscovite-aplite is, unfortunately difficult because
the rock weathers readily {o a micaceous clay which is very
casily mistaken for a weathered sandy-phyllite or fine grained
micaceous quartzite.

PROGRESS REPORT ON GEOLOGICAL WORK IN SOUTH-
WEST PAHANG BY J. B. ALEXANDER, GEOLOGIST.

132. The total aren under examination in this district prior
1o the Jupanese oceupation of Malaya amounted to approximately
560 square miles of country. It included those parts of Pahang
represented on Topographical Sheets 3 B/8 (Bentong), 3 B/12
(Ginting Sempak) 8 B,16, 3 C,9 (Karak), and 3 (/13 (Manchis).

Whilst the greater porlion of the time between August, 1939, and
llecember, 18941, was devoted to making a detailed study of the area
covered by Topo. Sheets 3 B8 and 3 B/12, interruptions in the
progress of this work wero occasioned by special investigations in
other districts and by two periods. cach of two months duration, of
embodied military Lraining. PFour months were taken up by the coal-
boring invesligation in the Bukit Arang area of Perlis. Another two
weeks were spent to assist in the location of suitable uarry-sites for
supplying road-metal te the new Temerloh-Maran road, construction
of which was commenced by modern methods in 1941 for strategical
military considerations.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



Approved For Release 20011091063:5CIA-RDP83-00415R005000070003-5

Apart from the usual fieldwork, a total period of about eight weeks
during 1940 and 1941 were occapied by the examination of the
diamond-drill cores obtained from the various mining properties of
the Bentong district. A total of 8,6525 feet of cores from the
Chagar, Ayer Hangat, Mura; and Manchis mines were inspected in
detail during 1940, and a {further 7,933 feet from Ulu DPerting,
Kubang, Terling, Ayer Hangat and Murai during 1941, The close
examination of these cores has been useful in showing that, at
Chagar and Ayer Hangat, there has been a definite period of partial
resorption of the medium to coarse-grained biotite granite by the
later, more fluid, magma which intruded the former and finally
solidified as the finer-grained varieties of granite and granite
porphyry. It is unfortunate that 3.202 feet of cores drilled in the
Ulu Bakau and Ulu Penjuring areas during 1939 were not split and
part reserved, but were crushed to powder for assaying before a detailed
examination could be undertaken.

Loss, as a result of the .Japanese occupation of Malaya, of
practically all the notes compiled during 1939 to 1941, has necessita-
ted the duplication of fieldwork aver the 3 B/8 3 B/12 area which
had been almost completad in 1941, Detailed notes of rock-core
examination, as well as mine working plans from Chagar, Ayer
Hangat, Murai and Manchis, and also some of the alluvial boring
plans from other parts of the district, have all been lost and cannot
be replaced.

The Bentong office was re-established on the 20th July, 1946,
and work in the area since that date has been concentrated on the
re-examination of the 500 square miles of Pahang shown on Topo.
Sheets 3 B/8 and 3 B/12. On account of considerable difficulties
with regard to the recruiting of labour for jungle work, due mainly
to the rice shortage, fieldwork during 1946 has been confined to the
more readily accessible portions of the area. Detailed mapping of
the granite-sedimentary contact and the inter-formational boundary
between the Schist and the Quartzite Series has now been completed.
This leaves for examination during 1947 the calcareous formation east
of the guartzite foothills in 3 B/8 und the sedimentary roof-pendant
areas of 3 Bjl2.

THE GEOLOGICAL SURVEY OF THAT PART OF SOUTH-WEST
PAHANG REPRESENTED 0N TOPOGRAPHICAL SHEETS 3 B/8
AND 3 B/12. :

183. The general features of the district have becn already
outlined in paragraphs 64 fo 71 of the Annual Report for 1939.

GEOMORPHOLOGY IN RELATION TO GEOLOGY.

134. Both geomorphologically and geologically the area
under survey falls into three main divisions comprising first, the
Main Range highland granite arca, second, its eastern foothills
composed of metamorphosed stratified beds of the Arenaceous
Formation, and third, a broad bordering belt of low-lying country
built up of stratified beds of the Caleareous Formation farther
to the east. The Main Range massif itself varies in width from
approximately twelve to twenty miles and rises up to peak
elevations of more than 5,000 feet on the inter-State border
between Pahang and Selangor, amongst the highest being
Gunong Rajah (5,526 feet) and Gunong Ulu Kali (5,820 feet),
while the lowest passes stand at over 2,000 fect, amongst which
may be mentioned the Gap (2,793 feet), Ginting Sempak
(2,080 feet), and Ginting Bidai (2,260 feet). On its eastern flank
the Main Range is bordered, over a width of two to four miles,
by comparatively low foothills, in places showing as distinct well-
developed narrow ridges rising up to maximum elevations of only
2,000 feet, usually not more than 1,500 feet. The bordering beit
of low-lying rolling country, nearly twelve miles in width, extends
eagtwards to the western foothills of the Gunong Benom Range
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and stands at an elevation usually not above 500 feet, although
there are few isolated hills rising to a little over 1,000 feet. All
these features follow a general trend aligned parallel to a
3300.150° direction.

A study of the dissection patterns of the river systems reveals
that, in the Main Range granite areas, the most prominent directional
trends of the strcams in the northern section run between cast-
southeast and east, or belwcen south-southwest and south while the
hills trend generally 330°-150°. In the seouthiern section they run
between east and east-northeast, or are scutherly, while the hills and
& few streams trend generally 315°-135. These directional trends
agree very well with the common directions of jointing and fracturing,
In the foothills and lowlying country the most prominent trends of
the streams arae belween south-southeast and southeast or Letween
east-northeast and northeast; that is, with the exception of local
minor variations, paraliel to, or al right angles to, the general treand
of the hill ranges, corresponding to the general directions of strike
and dip of the stratified rocks, which usually have steep easterly
inclinations.

GECLOGICAL HISTORY.

135. The geological history of that part of south-west
Pahang under survey may be summarised provisionally as given
in the table below, which should be read from below upwards,
since the youngest strats are shown on the fop and the oldest
at the bottom.

. L.—Deyposition of recent alluvium by sub-aerial denudation,

Zig during which period the present existing topography
3¢ was formed.

75'5"6 This alluvium may contain tin-ore and gold, although it is
a8 rare for the latter to be present even in small amounnts,

H.—Deposition of unconsolidated voleanic ash, blown from
the shatiered voleanoe now occupied by Lake Toba
in Sumnatra.

No actual occurrences have been recognised, as yet, in the
areas covered by sheets 3 B/8 and 3 B/12, bat this ash occurs
st Kampong Dong in shect 3 B/4 and there arc indications of
similar deposits along the Mentakab road in sheet 3 C/S.

Middle

pleistocene,

(1.—Deposition of older alluvium by sub-aerial denudation,
during which period a less mature form of the present
topography was moulded.

As with the recent alluvium, tin-ore and small amounts of
gold may be present.

Pre-middle
pleistocene

1 —Intrusion of ophitic dolerite at & few small isolated
localities in the foothills of the Muin Range.

E.—Tectonic and igneous activity which was responsible for
the formation of the Main Range mountains and
their associated ore-deposits. This occurred in stages
as follows;

(ix) Hot springs remaining active to the present day.
(viii} Minor faulling in the conrolidated igneous complex.
(vii) Local zeolitisation.

{vi) Releasc of hydrothermal carbonated waters with the frrma-
tion of argenline, the pearly lamellar wariety of calcite.

(v) Injection of hydrothermal siliceous solutions forming quartz
jykes and veins, generally barren, but occasionally auri-
ferous. Vein quartz is abundant in the schists and
phyllites, but only rare in the limestono; it is common in
shatter zones in the granite.
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(iv) Cassiterite pneumatolysis accompanied by earth movements,
resulting in :

(b) the intrusion of small cassiterite-bearing quartz veins
carrying also tourmaline, mica, and arsenopyrite,
into the sediments of the contact zone.

(a) the formation of stanniferous greisen and schorl veins
and stringers, mainly by replacement of the granite
along fracture walls.

(iii) Farth movements giving widespread folding, faulting,
and shattering;

(b) causing & shearing of the coarser varieties of granite
with the production of granite gneiss, mylonite-
gneiss, mylonite, and quartz-chlorite-epidote-
clinozoisite-sericite schist.

(a) pressures were relieved mainly by fracturing in the
finer-grained wvarieties of granite.

(i) Intrusion of the Main Range granite magma; crystal-
lisation and differentiation commenced. Cooling and
progressive solidifichtion, sometimes with inter-
mediate periods of partial resorption, induced the
diffcrentiation of the magma into the following forms

(d) Pegmatite, aplite, and felsite;

Post-Triassic.

(¢) Granite-pcrphyry and fine-grained granite;

(b) Sparsely porphyritic medium-grained granite;

(a) Coarse porphyritic biotite granite;
During consolidation fluidel movements, wnder favourable
circumstances, may have produced fluxion banding and
gneissose granite.

(i) Widespread mountain-building movements, com-
mencing before, and persisting until long after, the
emplacement of the granite. The commencement of
these movements caused the development of
schigtosity and foliation in the adjacent sedimentary
rocks.

D. (ii) Alteration of certain members of the basic group,
including diallage-rock, to form massive serpen-
tine.

(i) Intrusion of & basic group, dolerite and, possibly,
diallage-rock, into the Arenaceous Formation of
the Main Range eastern foothills and into the
Calecareous Formation.

Post permo-
carboniferous.

C.—Deposition of a second predominantly arenaceous series,
sometimes with interbedded rocks of the Pahang
Volcanic Series. Vulecanicity decreasing.

Fossils have been found in this series in the Kuala Lipis
area.

Triassic.

B.—Deposition of a calcareous and argillaceous series with
interbedded rocks of the Pahang Volcanic Series.
Vulcanicity at a maximum.

Permo-
carboniferous.

. Regional metamorphism has, in some places, converted the
original sediments into crystalline limestone, phyllite, or schist.
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A.—Deposition of a predominantly arenaccous series with
oceasional interbedded rocks of the Pahang Voleanic
Series,  Vuleanicity inereasing.

Hegional metamorphism has converted the original scdiments
into a series of quartzite-conglomerates, quartzites, phyllites, and
schists. Chert is commonly found in the form of bands inter-
hedded with quartzite and phyllite at certain localities
in the eastern foothills of the Main Range. No fossils have been
found in this series up to the present, so that its age is unproven
us yel.

(arboniferous.

186. The various types of rocks occurring in the main
formations have already been detasiled in paragraph 65 of the
Annual Report for 1939. Later work has resulted in the
encountering of similar types, together with a few others not
previously recorded, of which the chief is the serpentine rock
found accurring within the rocks of the Arenacecous Formation of
the eastern Main Range foothills, east of the Dentong-Karak
rawd and near the boundary of Topo. Sheets 3 B/8 and 3 B/12.

137. During the course of detailed fieldwork on the granite-
sedimentary contact and the interforimational boundary between
the Schist and Quartzite Series, it has been noted that neither
a single trace of calcarcous sediment, nor of altered calcareous
sediment, has been encountered in the section between the Main
Range proper and the quartzite foothills. Limestone bands are,
however, quite frequently encountered immediately to the cast
of these foothills. Schists and phyllifes usually dip steeply to
the east. Chert bands are exposcd more commonly on the west
than on the east side of the mmin quartzite ridge, while chert
pebbles are found in the quartzite conglomerate which occurs
more frequently on the cast side of the foothills. These observa-
tions would appear to indicate that the arenaceous formation
present in this part of Malaya is older than the calcareous forma-
tion of Permo-Carboniferous age and, furthermore, that there
are really present in the country iwo periods of predominantly
arcnaceous deposition with similar lithological characteristics.
Unfortunately no fossils can be found to date in any part of these
foothills which would prove or disprove this opinion.

ECONOMIC GEOLOGY.

138. The mineral of primary importance to mining in the
Benlong district is cassiterite, tin oxide, the common ore of tin.
The annual figures of production of tin-ore from this district since
tin restriction came into force in 1831 are given below in pikuls
(one ton=16.8 pikuls):

1931 .. 6,179 1938 ... 6,941

1932 ... 4,506 1940 ... 8,913

1933 ... 3,939 1941 ... 7.651 (incomplete)
1934 .. 5,067 1942 .. 644

1935 o 7,704 1943 ... 47

1936 oo 11,244 1944 .. —

1937 . 12842 1945 ... e

1938 .. 6675 1946 ...
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The chief forms of mincralisation in the district have already bzen
described in paragraph 66 in {he Annual Report for 1939. Examination
of the Perting valley mining areas has shown, as clearly evidenced at
Ulu Perting, Terling, Ayer Hangat, Chagar, and other localities, that
the main development of fhe zones of mineralisation follows a south-
easterly or east-southeasterly trend, with a subsidiary series sometimes
present and striking south-south westerly. The lode-channels are usually
of low-grade mineralisation and may consist of a single stringer, or of
several parallel cassiterite-bearing quartz-tourmaline stringers and veins
spread over a width of several fect, each separated by a greater or
lesser thickness of barren ground. Local enrichments are sometimes
found in favourable localities at the intersections of two series of
stringers and may form pipe-like bodies of payable ore.

A few colours of gold were found along the Sungei Kedut, in shale
and limestone country of the {lalcareons Formation. This stream is a
small south-flowing east-bank tributary of the Sungei Bilut in the
area covered by the upper half of Topo Shect 3 B/8; it is unnamed
on this map. There is evidence of old sporadic digging in the vicinity
thercof.

PROSPECTING AND MINING ACTIVITIES.

139. Although a large number of the lower-grade mining
leases in the Main Range were abundoned when working became
unprofitable after tin restriction came into force in 1931, a few
were still being worked, at the time of the Japanese invasion
in 1941 by methods differing very little from those originally
adopted by the Chinese miners during the earlier part of the
current century. The chief method employed by these miners
was that of ground sluicing (‘‘lampan-mining’’), an operation
requiring as its only esscntial a good supply of water above the
level of the ground to be worked. This water is run over the
soil, eluvial detritus, and decomposed tin-bearing rock, in order
to wash away the Dbarren particles of its lighter constituents,
leaving a concentrate of the heavier minerals including the tin-
ore. This process could still be seen in operation during 1941
at the Ulu Perting and Terling valley, and at several small
holdings in the Repas and lebah basins. Where the progress
of such operations, after the soil and eluvial detritus had been
removed, exposed well-defined zones of mincralisation in the
semi-decomposed and hard undecomposed granite, a few of these
original lampan-workings eventually developed into shallow lode-
workings and crushing of the tin-bearing rock became necessary
in order to release the tin-ore. For this purpose the early Chinesc
miners employed primitive water-box stamps or water-wheel
stamps, a few of which were still in use in 1941 on properties
in the Perting basin, as at Ayer Hangat, Terling, and Ulu Perting.
Some of the mines, notably Chinchong, Chagar, and Murai,
came under European influcnce shortly after the first world
war and power-driven batterics of Californian-type gravity-stamps
were installed for crushing the ore.

140. Many of the old lampan-workings and shallow lode-
workings in the Main Range, as well as several areas of alluvial
ground in the Kenong, Perting, and other valleys, together with
a larger dredge-area in the lower reaches of the Bentong river,
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were taken over by Straits Tinfields Limited and actively
prospected during the period 1939 to 1941. Diamond-drilling
and underground tunnelling developments were undertaken on
some of the lode propertics, extensively at Chuagar and Ayer
Hangat, in addition to the ususl methods of surface pitting,
while a considerable amount of boring, and some pitting, was
done in the alluvial areas.

The Chamang hydro-electric power station, built originally for the
use of the Bentong dredge, and situated near where the Sungei Pertiny
debouches from the Main Range, wus closed down when dredgin
operations were concluded in 1839, but was taken over by Straifs
Tinfields Limited and, after overhauling and thorough reconditioning.
was lo have been utilised for providing Chagar and Ayer Hangat
mines with chrap power. Power lines had been erected in 1941 to
connect with Chagar and Ayer Hangat, but unfortunately war
intervened and the entire installation, in common with mining
machinery from all the mines in the district, was either losted or
destroyed.

I41. Chagar end Ayer Hangat Tin Mines.—The annual
tigures of production from these two properties during recent
Nears are given below in pikuls of tin-ore:

Chagar, Aver-Hangat. Total,
1936 ... 1,169 ... 562 1,781
1937 ... 1.002 ... 561 1,563
1938 ... 928 ... 348 1,271
1936 ... 431 ... 215 646
1940 ... 189 ... 32 221
941 L 258 ... 026 1,184
1942 ... 39 ... —_— 39
1943 ... 11 ... — 11
1944-1946 s NiboL. Nil - Nil

Until taken over by Straits Tinfields Limited, the Chagar property
was held by two scparate concerns, each with their own power-driven
five-head stamp-batlery for crushing ore obtained from the shallow
lode-workings. At the same time each also did a certain amount of
monitor-sluicing of the decomposed ground lying along the extension
of the exposed lodechannels. These operations were still being
continued in a modified form wnder tribute whilst underground develop-
meat was proceeding. A total of 5567 feet of diamond-drilling, in
nine holes, had been put down, in addilion to which underground
tunnelling development of the downward extension of two main ldde-
channels, at the end of 1940, amounted to 1,174 feet of crosscuts, drives,
winzes and raises, in ore, together with 1,007 fect of crosscutting in
the granite country-rock. Reserves blocked out along the main lode-
channel amounted to 62,010 tons, averaging only 0.32 per cent. tin over
a width of 98 inches, of which 48,194 tons averaged 0.35 per cent. tin
over 103 inches, while in the second lode-channel 2,685 tons averaged
0.32 per cent. over a width of only 54 inches. The erection of 2
modern mill, consisting of a twenty-head bLatlery of Californian-type
gravily-stamps, together with classified concentrating tables and a
roasting furnace, was completed in the early part of 1941, Later in
the year further underground development was suspended on account of
tho poor average values encountered. A small tin production was
effected by primitive methods between May, 1042, and December, 1843.

Although the mineralisation on this property is. fairly cxtensive
and there are, in places, erratic pipe-like enrichments worked by
Chinese, results on the whole were disappointing. It is evident that
very carefully controlled selective mining methods would be necessiry
for any successful exploitation and then only on a comparatively small
scele. The most important information proved by the diamond-drilling
programme, however, was the existence of a third zone of mineralisation
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at a depth well below any of the tunnelling developments. This zone
could be correlated with an old surface lampan-working well above the
level of the main surface workings and one of the tunnels was being
directed to intersect it at an intermediate point. Unfortunately the
detailed record of results obtained has been lost during the war period,
but the significant feature rcmembered is that mineralisation in the
diamond-drill hole occurred, admittedly mostly only as isolated
stringers, but over a total width of 50 feet, one section of which
assayed more than two per cent. tin over 30 inches, at a depth of some
600 fect below surface. In spite of the fact that average main-lode
values proved disappointing there is no doubt that further exploratory
work should be directed towards this third zone.

On .the Ayer Hangat property lode-working has mainly been
effected by open-cut quarrying. At the end of 1940 development here
consisted of five diamond-drill holes, totalling 2,776 feet, together with
674 feet of underground tunnelling in ore and 327 feet in the granite
country-rock. Total ore reserves developed at the same time amounted
to 26,839 tons averaging 1.09 per cent. tin over an average width of
54 inches. Originally crude wire-rope haulage-ways had been used for
transporting the ore to a primitive mill, consisting only of two water-
wheels stamps for crushing and rough *‘palongs’ for concentration and
recovery of the tin-ore. A modern mill similar to that at Chagar was,
however, in the course of consfructicn in 1941, although this had not
reached a sufficiently advanced stage of erection to allow of ore treat-
ment.

142. Chinchong Tin Mine.—This mine, at Bukit Ulu Bakau,
on the inter-State boundary between Pahang and Selangor,
is also under the control of Straits Tinfields Limited. The
annual figures of production during recent years are given below
in pikuls of tin-ore:

1930. 1937. 1948, 1439. 1940, 1941-46.
1,359 1,286 795 462 313 Nil

A total of 2,240 feet of rock were cut by seven diamond-drill holes
in the neighbourhood of the Chinchong quarry, where a sill of
cassiterite-bearing quartz-topaz rock had been mined, prior to 1940, for
nearly thirty years. Although the sill had been found to continue for
some distance into the hill, woirk on it had been carried so far that the
quarrying of the tin-bearing sill entailed the removal of a considerably
higher proportion of barren overburden, consisting here mainly of
partially decomposed biotite granite carrying large coreboulders. With
a grade of ore said to average 0.45 per cenb. tin over a sill thickness
varying from 16 to 14 feet working costs proved excessive, so that
operations were suspended at the end of 1940 pending reorganisation.
Wire-rope haulage-ways provided transport to the mill, where crushing
was effected by means of a five-head stamp-battery, followed by concen-
tration over tables.

143. Murai Tin Mine.—The Sungei Murai opencast property
of Murai Tin Limited, a subsidiary of Anglo-Oriental Limited, is
situated only five miles fromm Bentong and was, in 1941, the
largest producer of lode tin-ore in the district. It was worked
originally as a lampan by Chinese miners from 1907, and was
prospected and taken under the present management in 1917,
Crushing proper did not commence until 1919, but since that
date more than 50,000 pikuls of tin-ore have been won. Reports
have been made by the Chinese tributor working this property
since 1931 that small traces of gold have occasionally been seen
on the concentrating tables.

In contradistinction to the occurrences previously mentioned, the
cassiterite in this deposit occurs as very finely disseminated impregna-
tions and in stockwork veinlets in friable, partly weathered, tourmali-
nised quartzmuscovite schist close to the granite contact. The average

" grade of ore mined during later years has varied between only 0.25 and
0.13 per cent. 8n0,, although earlier it was said that certain rich
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sections carried up to as much es eight per cent. Pyrite and arsenopy-
rite are present in small quantities and there are localised traces of
copper minerals, evidenced by slight efflorescent hydrated copper oxide
encrustations. Until the end of 1942 working of the deposit was
effected by ‘‘glory-hole” quarrying: two faces more than 200 feet high
had been formed. from which the ore was blasted and barred down.
Thence it was trammed to the mill, being crushed in a ten-head stamp.
battery and Huntingdon Mills, together capable of dealing with 8,000
tons of material per month. Concentration of the crushed product was
effected by means of tables aud buddles. The annual figures of
production during recent years are given below in pikuls of tin ore:

1934, 1937, 1938. 1839, 1840, 1841, 1842, 1943-16.
2,201 2.944 1.336 1,675 2.380 682 381 Nil

Consejuent on the decreasing tin values cfforts were made fo locate
more remunerative ground and, towards the end of 1940, two diamond-
drill holes were sunk into the working-face for distances of 117 [eet
and 142 feet respectively, but no improved values were encountered.
This mine and mill had been worked on sub-lease tribute since 1931 and
continued on a limited scale during 1942, It was taken over by a
Japanese company in 1943, but no work was done.

144.  Alluvial Workings.—As regards alluvial tin workings,
“dulang-washing’™ has been, and in 1941 was still being,
practised in many of the streams rising in the Main Range, more
particularly in the Perting, Lebal, und Repas valleys. Lampan
operations had been largely confined to these three valleys
becuuse this method, used in hilly country, inevitubly leads to
damage resulting from silting and flooding in the downstream
areas unless effective tailings retention dams have been
constructed and maintained.  Only in these three valleys have
sueh measures been taken and even so, unless a new scheme of
retention is put into being, it is likely that all unrestricted
lampan operations, for which the miners pay cess, will perforce
have to be banned when the capacity of the present dams has
been reached. Any such action would be extremely detrimental
to future prospecting ss, undoubtedly, large-scale hydraulicing
would be the best method of locating any new lodes in this aren.

The alluvial fiats below these dams, extending for a distance of
nearly seven miles along the Bentung valley from ahove ita confluence
with the Sungei Repas to below where it is joined by the Sungei Benus,
were worked by the first electrically-operated bucket-dredge to le
installed in Malaya, in 1817. The depth of alluvium averaged 14 to 18
fret over a bedrock of phyllite and schist. The ground was worked
out in 1938 after nearly 90.000 pikuls of tin ore had been won. but
there is & possibility that other areas lower down the river, near Karak,
may be worked in the future, as well as other smaller onrs along the
Sungei Kenong.

THE GEOLOGICAL SURVEY OF THAT PART OF SOUTH-

WEST PAHANG COVEREDR BY TOPOGRAPHICAL SHEETS

3 13/16. 3 C/9 AND 3 C;13.

145. Apart from a preliminary examination of the workings
in the Manchis tinfield, little else has been done in this part
of south-west Pahang except for a few observations along the
main roads.

146. The Manchis Tinfield.—The Alanchis tinfield lies in
the southern part of the Bentong district, a few miles to the
east and north-east of Kampong Manchis. Production of tin-ore
during recent years has been almost entirely from alluvial ground
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in the Sungei Baris valley, south of the Ginting Tua, and from

a tributary of the Sungei Pertang on the north side of the pass.
The annual figures of production from this field during recent
years are given below in pikuls of tin-ore:

1 S.T.L. Chan Hing,. Total.
1936 ... 2,171 ... 537 ... 2,706
1937 ... 2,583 ... 505 ... 3,088
1 1988 ... ... 1444 .. 184 ... 1,628
. 19389 ... 1,688 ... 445 ... 2,133
1940 ... 2,048 ... 2,952 ... 5,000
1941 ... 2,129 ... 3,623 ... 5,752
t 1942 ... .. 214 .. — .. 214
1943 ... a6 ... -_— 36
1944-1946 e Kl Nil ... Nil

The upper portion of the Baris valley, together with a small area
to the north of the Ginting Tua, is under the control of Straits
Tinfields Limited and was being intensively exploited by means of
monitor-sluicing and utilisation of three 8-inch gravel-pumps, while
the area to the north of these again was being worked with the aid
of two O-inch gravel pumps operated by the Chan Hing XKongsi.
Whereas the Baris valley alluviam has a maximum thickness of only
. 25 feet (average 17 feet) overlying a bedrock of shales and phyllites,
2 the Pertang tributary wvalley carries a considerably thicker bed of
alluvium towards the north, as much as 60 and 70 feet, but is much
more difficult to work on account of the bands of tenacious clay
encountered before reaching the pinnacled limestone bedrock. Traces
of old shaft-workings sunk into. the alluvium in ecarlier days have

been exposed in this Jocality by the operations of the Chan Hing
Kongsi.

SULREE. ° U

At a few places along the upper ends of fhe two valleys there is
evidence of old lampan opcrations, while at two localities there have
been attempts at prospecting in solid rock. At one point development
of an opencast working has evidently provided, at one time, enough
tin-ore to keep a ten-head stamp-battery in operation, but later

Q prospecting work in 1939 to 1941, including diamond-drilling to the
extent of 1838 feet and tupnelling for more than 250 feet, did not
succeed in proving any payable ground. Examination has shown that
the tin wvalues occur, in the southern area, in narrow stanniferous
quartz-veins carrying pyrite and arsenopyrite, usually from }” to 27,
and rarely 27, in thickness. In one section certain layers of the
folded shale series cut by these veins also indicate tin values. The

# " stanniferous quartz veins trend east-southeasterly, but have been dis-
placed by a later series of fractures trending slightly east of north.

An old vertical shaft sunk for 43 feet on the Ginting Tua divide
had been cleared in 1941 exposing, though for a depth of 10 feet only,
a number of flat-lying cassitcrite-bearing sulphide-rich impregnated
bands in indurated shales. This lode material, individual samples of
which assayed up to as much as 6 per cent. tin, was composed of
arsenopyrite, blende, cassiterite, fluorite, pale yellow garnets, mono-
clinic pyroxe&le, quartz, aﬁd Etrenmlite, but :Eurcfiher prgspectipg by
open-cuts and winzes would be mecessary in order to dstemnine ita
egtent and commei?lclal ;;a{\;e; ﬁ‘.l}e 12??3:1?:3%%25&; yofa negoc{;xatu_mm ﬂ‘e{‘
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A considerable quantity of Lailings from the old mill, estimated to
amount to 400,000 cubic yards, covers the alluvium in the upper portion
of the Baris valley to a depth of 8 feet and still carries good values !
in tin {0.4 katly per cubic yard). In order to deal particularly with
the fine tin under 150-mesh, of which these tailings carry a high
proportion, the management had commenced, in 1841, the installation
of a specially designed modern mill with classifiers and coucentrating
tables. The ground remaining after this retreatment was then to have
been cleaned up by gravel-pump methods. As elsewhere all machinery
was looted or destroyed due tc the war, but a certain amount of
lanchute working was carried out during 1942 and 1943. No further
work has been done to date. 3

Py

146a. The Kemasul Wolfram Mine.—A growing production
on war-time demand for wolframite, iron-manganese tungstate,
the chief ore of tungsten, is to be noted from the depesit opened i
up in the Kemasul Forest Reserve in the year 1937. Previous
o this date only a small sporadic production had been recorded
from the Sungei Ponson area, a few miles to the west of the
Manchis tinfield, in the vears between 1913 and 1918.

The Kemasul deposits occurs on a 1ll.acre mining lease situated
on B tributary of the Sungei Pertang known as the Sungei Gaboi,
a few miles to the north of the Manchis tinfield, and was being worked

by gravel-pump methods. The annual figures of production are given g )
below in pikuls of wolfram concentrates: ;
1937, 1634, 1638, 1840, 1041. 1942, 18943, 1944, 1045.40. ;
48 13 74 245 AT 332 311 431 Nil ¥
P’roduction has not been restarted since the reoccupation.
REPORT ON SPECIAL INVESTIGATION OF COAL-
BEARING FORMATION AT DBUKIT ARANG IN THE
STATE OF PERLIS DURING 1841 BY J. B. ALEXAN-
DER, GEOLOGIST. 4

147. The area concerned is situated immediately adjacent to
the Siamese border, to the south and west of the Bukit Arang
trigonometrical boundary survey station, and is distant eight miles
north-eastwards from the nearest road at Gua Nangka Estate. It -
is referred to in the unpublished report of 1813 by J. B. Scrivenor )
on the Economic Geology of Perlis; in the Geologist's Annual
Heports for the years 1913, 1919, 1920, and 1921; in an article by +
1. 8. Willbourn on *‘The Geology and Mining Industries of Kedah
and Perlis™, pp. 817-8320, published in 1926; and in the textbook
by J. B. Scrivenor on "Tha Geology of Malaya", pp. 117-118,
paiblished in 1931,

148. A special investigation of the coal-bearing formation in
this locality was instigated in 1841 as a result of the 1913 report
prepured for the Perlis Government by J. B. Scrivenor. At the
s of chis report seams exposed in shaflow pits on the glo

i . 3 s e o €8 0.
ji}lfcrlﬂe;uzg,:]and“i)ukzi Tinggi (378 feet) had revealed smaﬁ buti
N, Al altfough analvsig showed ¢} o ..
quality to that being exploited in Selangor ‘I?:o:?i 3138 Snilar in
) e percentace
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of moisture contained it was classed as of Tertiary age, probably
of the Miocene period. Secrivenor recommended that a drill-hole
be put down to pierce the bottom of the Tertiary rocks in order to
determine what coal-seams they contain. Some prospeeting was
done in the area in 1919, whexn two bores were sunk to depths of
81 feet and 65 feet respectively by a private firm under contract
to the Federated Malay States Railways Department. Later, in
1921, a keystone drill was utilised for a third hole which ultimately
reached 205 feet, but was abandoned at this depth owing to diffi-
culties with running sands and financial shortage.

.+ 149, Operations in 1941, under the direct supervision of the
Geological Survey Department, commenced with a preliminary
rough traverse survey carried out during the month of June. This
enabled certain recommendsations to be formulated as to the most
satisfactory method of tackling the whole investigation. It was
‘decided that three deep drill-holes should be sunk to test the depth
and nature of the Tertiary sequence, while shallow pits and or
bores would be required in order to obtain detailed information as
to the lateral extent and structure of these rocks, To this end
three drill-sites were selected, n suitably central camp was built,
and a rough aceess road was cleared through the jungle to connect
the area with Gua Nangka Estate and allow necessary equipment
to be brought in. Meanwhile nearly two square miles of the area
were opened up by cutting a grid-pattern of traces at 500 feet
intervals, involving compass-cantrolled clearing and pegging
through thick undergrowth for a cumnulative total distance of
40 miles. Detailed survey was subsequently carried along the
cleared gridtraces and stream courses, clinometric observations
being taken to enable the produetion of a fully contoured plan.

150. Arrangeiments werc made with Messrs. Boyle Brothers
to carry out the deep drilling part of the programme, but owing
to very considerable difficuities and delays in moving the heavy
equipment over the roughly-cleared jungle-tracks, for which
purpose a lorry, handearts, elephants, and porters were utilised
at different times, it was early Septermber before the keystone
drill was ready to start the first hole in a position 1,500 feet due
west of the Bukit Arang trig point. By the middle of October
this drill had reached a depth «f 842 fect, through variable bands
of poorly consolidated clay, siit, sand, and gravel. It was then
decided to use the smaller dixmond-drill for deeper penetration.
Considerable difficulties were experienced with running sands
when artesian water was struck at a depth of 865 feet, so that it
was early November before the hole reached 498 feet and not
until early December that the final depth of 600 feet was attained.
At this point the Japanese invasion of Malaya commenced and
the entire equipment was abandonced when the area was evacuated.
According to reports received since the reoccupation, all the
machinery was subsequently looted and taken into Siam.

On account of wet weather and lack of good local labour, pitting
was stopped at the end of October in favour of a programme for hand-
boring to depths of 100 feet at suitable intervals over the area.
Arrangements for this to he effected by a Chinese boring-contractor
had been completed and should “have been well under way by the
end of 1841. A preliminary rough working plan over approximately
1% square miles of the area had been prepared on a scale of 500 feet
to the inch, but all copies of this, as well as the work progress charts,
the %eological section of the first drill-hole, and the compilation of

detailed notes, have all been lost as a result of the Japanese occupation,
and cannot be traced.
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1531, In the sequence cut by the drill-hole a total of eight
distinet 1inajor bands of stiff chocolate-brown and light-grey elays
were encountered, ranging in thickness from 26 feet down to
7 feet. Ouly fragmentary traces of coal were recorded at depths
of 34-38%; 130-132, 460-465, 475-480 and 490-493, while s definite
two-inch band was noted just before reaching the final depth of
600 feet. All the cores from this hole had been retained and a
complete series of sludge samples collected for subsequent quanti-
tative sieve analvsis, to be followed by heavy ininerals separation
and microscope examination. Samples of the tenaceous choco-
late-brown clay from this hole, as well as of the light-grey clay
from one of the shallow pits, were tested for refractory qualities
by firing air-dried moulded test-pieces in the electric furnace at
the Batu Gajah departmental laboratories. Good specimens of
red tile and white porcelain resulted and it was considered that
these clays might be of some commercial value. Accordingly, at
the time of the Japanese invasion, test bulk-samples of the white-
firing grey-clay had been collected from a depth of three to four
feet in pit 8500 W1500 ready for dispatch to certain interested
commercial firms for subjection to fullscale works-tests.

CONCLUSIONS AND RECOMMENDATIONS.

152, Although no work had bLeen done to determine their
extent, it would appear that, included in the sequence there are a
number of clay bands which mny provide workable deposits of
some commereial value.

Indications of exploitable eonl, however, do not appear to he
quite so promising as might have been hoped originally, for the
following reasons:

{a) no coal-seams of any consequence were encountercd
in the single drill-hole down to a depth of 600 feet,
only frugmentary traces being recorded at six
diffcrent horizons;

(b) the nature of the struta penctrated was such as to
indicate that, even had workable-sized coal-seams
been found, considerable difficulties would be
experienced with running ground during the course
of any subsequent development.

153. The work done up to the time of the Japanese invasion
was, however, still insufficient to give any clear idea of the
economic potentialities of this area. The bottom of the Tertiury
beds had still not been reached at a depth of 600 feet and no clue
had been afforded as to the additional penetration necessary to
achieve this object. In any case one deep hole alone would afford
insufticient evidence on which to base a reliable idea of these
beds. In order to give a satisfactory report it would be necessary
to complete the comprehensive programme envisaged in 1941,
involving three deep drili-holes, as well as a series of relatively
shallow hand-bores ot suitable intervals over the whole area for
determining the lateral extent and structure of the formation.
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PROGRESS REPORT OF (:ROLOGICAL WORK IN PART
OF PAHANG NEAR KUANTAN BY FREDK. H. FITCH,
GEOLOGIST.

154. During April and May, 1941, a Japanese prospect for
iron-ore in Ulu Sungei Rompin was examined, and a geological
reconnaissance of Ulu Sungei Jeram, Anak Sungei Rompin, was
made. A reconnaissance traverse of Sungei Keratong, in the
same area, was made by a Malay rock collector. In June and
July, 1941, an occurrence of bauxite near Sungei TFndau was
examined. Two months were devoted each year in 1940 and
1941 to continuous militery training with the Federated Malay
States Volunteer Force. A period of three weeks in 1940 was
spent at the Head Office in Batu Gajah, Perak, at the annual
conference of the Department. The remainder of 1940 and 1941
was devoted to detailed geological mapping of the area covered
by topographical survey sheets 2 /13, 3 D/1 and 8 D/5. Of this
time, two months were speat in an underground investigation of
the lodes and country in the rnines of the Pahang Consolidated
Company Limifted at Sungei Lembing.

Detailed geological mapping was resumed in November, 1946,
on topographical survey sheets 2 P/14, 3 D/1 and 3 D/2. Rocks
exposed by recent roadwork on the coast road from Kuantan to
Kuala Trengganu were examined in QOctober, 1946.

THE AREA MAPPED ON TOPOGRAPHICAL SURVEY SHEETS
3 D/1, 3 D/2 AND 2 P/14 IN 1946.

155. Detailed mapping was extended to the northern edge
of sheet 8 D/2 in November and December, 1946, and a little
work done on sheets 3 D/1 and 2 P/14.

Sheet 8 D/2.—Basalt occwrs throughout the group of small rubber
estates east of Sungei Balok and in the southern half of Bukit Tanah
Merah, DBukit Pengorok is composed entirely of granite, and this rock
also underlies the northern half of Bukit Tanah Merah and the
southeastern part of the Balok Forest Reserve. The high ground in the
Forest Reserve, including Bukit Balok, is built of sedimentary rocks,
principally quartzite. Micaceous slate, with a little interbedded quart-
zite, is exposed at Tanjong (lelang. A large part of Jabor Valley
Estate is underlain by basalt. ’

Sheet 3 D/1.—Bukit Bangkong was found to consist of black and
purple micaceous slate, with subordinate quartzite bands, dipping
steeply to the west.

Sheet 2 P14 —Cliff sections on Tanjong Cherating were examined
in detail to determine the nature of the rocks of the Pahang Volcanic
Series exposed in that area. The rocks are rhyolite ash, rhyolite
agglomerate, and true rhyclite (the latter being uncommon), similar
to those found in Bukit Rangin, near Kuantan. The bedding of the
ash can be scen where erosion has affected the fine and coarse grained
varieties to differing degrees.

THE AREA MAPPED ON TOPOGRAPHICAL SURVEY SHEETS
2 P/13, 3 D/1 AND 3 D/b, IN 1940 AND 1941,
156. The area mapped included parts of the catchments of

the rivers Kenau, Terapai, Jin, Pohoi, Riau, Reman and Kuantan,
and the Gambang Mining Field.

157, The Principal Rock Types and their Distribution.—
Granite was intruded into sedimentary rocks, some of
which, at least, are of Lower Carboniferous age. Subsequent
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erosion has reached the tops of domes and ridges in the upper
limit of the granite mass, so that now granite is exposed through
breaks in the sedimentury cover. Suech granite occupies an area
of about 70 square miles north of Gambang. Between this and
the granite ridge of Bukit Berkelah and Gunong Scrudom, lies a
narrow area of sedimentary rocks, along the eastern margin of
which flows Sungei Pohoi. West of the lode mining district of
Sungei Lembing, about six square miles of granite are exposed,
but the central purt of the roof of metamorphosed sedimentary
rocks has not vet been eroded.

The sedimentary rocks in the arca mapped include slates
and quartzites, with restricted bands of quartzite conglomerate.
Paleontological cvidence collected in 1939 showed that some of
these beds are Lower Carboniferous in age, older than the lime-
stone north of Panching, but insufficient further evidence has
been obtained to state whether this applies to all.  All these
rocks had previously been considered to be of Triassic age, on
account of their arenaceous nature, and werc shown as such in
published geological maps of Malaya.

158. Geological Historij.—The rocks of the whole area so
far mapped in the Kuantan area have becn provisionally grouped
as follows, according to their relative ages, the youngest being
mentioned first :

8. Alluviom.

7. Minor acid igneous intrusives.

There is clear evidence that quartz porphyry im the Bukit Ubi
Quarriv, near Kuantan is younger than the dolerite. Recks, petro-
logically similur, were found in & number of places on Sungei Jarau,
and on a tributary of Sungei Jin. In each case it was intrusive into
slate and may be of the same age as that near Kuantan.

6. Dolerite and basalt.

Dolerite has been found in & number of places in the Pohoi valley,
intrusive into granite. No case of dolerite intrusive into the granite
west of Sungei Lembing has been noted, nor has it been satisfactorily
proved cutting sedimentary rocks. The basalt near Kuantan has been
described in the Annual Report for 1938 p. 26.

5. Minor acid igneous intrusives (late derivatives from 4.},

Where the time relationship of a minor acid intrusive to the
dolerite cannot be seen, it is not possible to decide whether it belongs
to this group or to group 7. Tt is probable. however, that most of the
quartz-porphyrics, flow-banded felsiles, quartz veins {including the lodes
at Sungei Lembing), etc., seen cutting granite and sedimentary rocks,
are late phases of the granitic activity, and are therefore to be included
here.

4. Tin-bearing granite.

The granite exposed in the mines at Sungei Lembing is medium to
coarse grained porphyritic biotile yranite. Similar types, together with
a little biotite granite porphyry, outcrop at the surface in the eastern
part of the granite area near the mines. On Sungei Jin, still further
west. where there is no mining, fine grained biotite granile and biotite
granite porphyry are the commonest types, although medium fo coarse
grained biotite granite also occur. The mineralisation at Sungei Lembing
thus appears to be associated with the normal medium to coarse grained
porphyritic biotile granite and not with any specialised fine grained
type. In the Gambang Mining Field, medium to coarse grained
museovite and biotile granites, sometimes porphyritic, are also common
and fine grained granite is rare.

Two small suterops of medium grained biolite granite were found
in Sungei Taweh and another in one of its tributaries. A concentrate
panned from the tributary contained cassiterite,
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Molybdenite was found in pockets in light coloured granite on
Sungei Singa, Anak Sungei Pohol, associated with calcite and chlorite.
This oceurrence is small and of no immediate economic importance.

3. Slates and quartzites with subsidiary quartzite conglomerate.

This group of rocks which lie east of the limestone have been
provisionally included here on the assumption that the general easterly
dip, noted west of the limestone, continues to the sea; but this has yet

to be confirmed in the ficld. Quartzite conglomerate has been found
east of the limestone in eight places on and around Bukit Besi, In an
outcrop on Sungei Taweh, it contaivs pebbles of blue vein quartz,
slate, and quartzite, up to six inches long, and has been cut by veins
of quartz carrying pyrite. A sample of this quartz gave 0.04 per cent.
tin and no gold. On one of the tributaries o Sungei Ara, the matrix

of the conglomerate is slaty ivstead of quartzitic.

9. Lower Carboniferous limestone.

A collection of fossils from Bukit Charas was described by
Dr. Stanley Smith as of Visean age (see “Geology of Malaya”, J.B.
Scrivenor, 1931, p. 56). A few more fossils were obtained from this
and other limestone hills but they were poorly preserved owing to the
recrystallisation of the matrix. Bukit Panching, on Kuala Reman
Estate, and three other limestonc hills to the north, have been examined.
Except for the presence of a small highly contorted lens of calcareous
slate in Bukit Tenggel, no evidence of the structure of the hills was
obtained, nor has sufficient work yet been done to establish the struc-
tural relationship between the limestone and the slates and quartzites
to the east of it.

1. Lower Carboniferous slates and quartzites with subsidiary quart-
zite conglomerate.

Most of the argillaceous rocks are now slates and the arenaceous
rocks quartzites, owing to the influence of heat and pressure associated
with the intrusion of the granite. Some of the slates carry chiastolite
or andalusite and, in places, more intense metamorphism has produced
miéa schists and hornfelses. Quartzite conglomerate has been found in
Sungei Tengging, a tributary of Sungei Keboh west of Sungei Lembing,
as boulders associated with blocks of slate veined with quartz. White
vein quartz constitute the bulk of the pebbles in the conglomerate.

159. Erosion.—Lakes due to accumulations of landslide
debris.—An interesting feature of the Pohoi valley and of the area
southwest of Sungei Lembing, is the presence of long narrow
lakes at the mouths of many tributaries to the main rivers. They
are shown $o be of recent origin by the blackened trunks of large
dead trees still standing in them, and although as mueh as half
a mile long and a hundred yards wide, are quite shallow. The
lakes were formed by the damming up of side streams by sand
carried down by the main rivers from landslides on granite hills,
mainly  during the 1926 floods. The noise of landslides at that
time on Bukit Berkelah was snid to be clearly audible in Gambang,
and something like one-third of the area of the hill is now deeply
incised and bare of vegetation. If no further serious slips oceur,
the sand will be slowly moved downstream, the rivers will
readjust themselves, and the lakes will disappear.

A similar lake was found on a tributary of Sungei Jin. The
stream flows from a wide valley, through a narrow ravine, info
the main river. Landslide debris, coming down the two sides of
the ravine, has closed it, damming back the water to form a lake.

THE GAMBANG TIN MINING TFIELD.

160. In 1911, there were 3,500 miners employed in tin mines
near Gambang; the production was 23,000 pikuls of tin-ore, of
which about half was smelted by Towkay Loke Yew in the village.
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By 1917, however, many areas were thought to have been worked
out and activity declined. Since that time, there have never been
as many a8 1,000 miners employed, and in 1939 there were only
153. In 1840-41, there was a considerable revival of interest and a
number of gravel pump, lampan and opencast mines came into
operation. In 1946 mining had not recommenced.

Cassiterite has been won from three types of ground, namely,
slinvium, weathered granite and weathered slate and quartzite.

Gravel pumps, working in the valleys of Bungei Gambang and
Sungei Badang, mined not only alluvium but also a few feet of
weathered granite bed-rock, down to harder granite which could not
be easily broken with monitors,

Lampanr miners have stripped off the weathered granite from the
slopes on both eides of many slreams to a depth of ten feet or more.
On Sungei Beruang, monitors were used by eruang Limited for the
same purpose,

A wide eluvial fan of slate and quartzite rubble lying against tl.e
eastern slopes of Bukit Sulsi has been mined in the past.

At Sungei Kakura, there was a small opencast mine working
weathered quartzite carrying disseminated cassiterite. A project to
work on a large scale further downstream with mechanical excavators
never came to fruition, although the ares was opened up on a small
scale by lampanning.

THE MINES OF THE PAHANG CONSOLIDATED COMPANY
LIMITED AT SUNGEI LEMBING.

161.  Geological Seiting.—To the west of Sungei Lembing,
a granite mass, about six square miles of which are exposed, is
partly covered by a capping of metamorphosed sedimentary rocks,
which lie more or less horizontal. North and east of the granite,
the bulk of the sedimentary rocks dip to the cast at an average
angle of about 30 degrees. South of the granite, they dip south,
at about the same angle, into the northern edge of the larger
granite mass exposed north and west of Gambang.

162. Fossils in Myah AMine.—During 1940, the mines staff
located two occurrences of fossils in Myah Mine. Collections
from both these places were made, and one of them showed that
the rocks were almost certainly deposited during Lower Carboni-
ferous times.

The more imeorlant fossil locality is in section 78 V* on the
300 foot level. ere the fossila occor on the bedding planes of slate.
They are not well preserved. having been partly replaced by pyrite
which does not retain the detailed structure of the fossil and temﬂs to
break in an irregular manner when the fossil is being worked out.
None the less, Dr. F. Elizabeth Alexander, of Sin apore, was able to
say that two of the three types of Orthid previously found at Sungei
Terapai occorred in this colfe«"tion, and that the Punctospirifer of the
Terapai locality was probably also represented. A gastropod, some
crinoid ossicles, and one fossil thought to have the appearance of a
goniatite, were also collected, but these have unfortunately been lost
during the Japanese occupation. It seems probable, however, that the
Myah rocks are of the same age as the Terapai fossils, that is, Lower
Carboniferous. (See Report o? the Geological Survey Department for
the year 1838, para. 61).

Other fossils. were found in sections 89-80 N* on the 700 foot level
and occur in a calcareous slate band about six inches thick with enly
a small lateral extent. The foesils are all crinoid ossicles and unlikely
to be of value as indicators of the age of the enclosing rocks. Most are
preserved in calcite but, in some cases, the calcite has been replaced by
pyrite and sphalerite,

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5
51

164. Granite, as exposed underground.—The granite, as
seen underground more than fifty feet from its contact with slate,
is the normal medium grained porphyritic biotite granite. Within
fifty feet of the contact, it frequently contains less biotite and the
phenoerysts of felspar are more abundant. Within a foot or two
of the contact, the granite is very rich in phenocrysts, the majority
of which lie parallel with the contact, biotite is rare. In places,
between the granite and slate, there is a friable band of rock
composed almost entirely of large flakes of white mica. There is
no fine grained variety of the granite, such as is frequently seen
at the cdge of an igneous intrusion, where cooling and consequent
erystallisation of the magma have been rapid, due to contact with
relatively cool country.

164. Structure of the Lodes.—The lodes are mineralised
tension fissures along which some lateral movement took place.
Practically all this movement oceurred before the lode channels
were mineralised, brecciated ore being uncommon within the
lodes. The amount of movement varied from one lode channel
to another, being much less, for example, in Simons Lode than
in Myah Main Lode.

In the case of Simons Lode, » band of a peculiar type of rhyth-
mically banded shale (See Report of the Geological Survey Department
for the year 18939, para. 62) has been only slightly displaced by move-
ment along the lode channel. In some parts of Simons Lode, the
walls are lined with a thin layer of chloritic clay gouge from which
vein quartz crystals have grown inwards, the space between the inner
terminations of the crystals being partly filled with sulphide minerals
cassiterite, and chlorite. This 13 the ‘‘comby structure’’ of some of the
Cornish tin lodes and indicates the infilling of an open cavity or a
fissure under tension. More massive vein quartz occurs irregularly, in
some places in rapidly pinching lenses parallel with the lode, and in
others occupying spaces between bluocks of unsheared country, at right
angles to the general trend of the lode.

Common structural characteristics of the lodes are:

(e) The presence of a variable amount of gouged and brecciated
country.

(&) Irregularity of width.

(¢) Frequent division both vertically and laterally, with barren country
between the branches.

(d) More or less vertical dip.

(e) Lodes in Willinks, Kabang and Myah Mines cross the strike of
the country. 16 out of 35 lodes, including those of Willinks
and Kabang Mines, bear east and west. 11 of the remainder,
including those in Willinks East Mine, trend 120 degrees east
of mnorth.

165. Zone of Mineralisation.—In Willinks Mine, the contact
between the granite and slate dips towards the east from its
exposure at the surface. A zone of mineralisation in the slate
dips east from the surface parallel with this contact. In
Willinks East Mine, the lodes are most strongly developed in the
lower levels and no granite has been exposed, even in the deepest
workings. Still farther east, in Kabang and Myah Mines, granite
is exposed in the lower levels and the lodes again outerop at the
surface. Thus this zone of mineralisation rises and falls with the
height of the subterranean surface of the granite mass. Payable
tin lodes are therefore unlikely to occur in sedimentary country
more than a mile or so from an exposed contact with granite.
Some prospecting should, however, be done in more distant areas
as lodes may occur associated with unexposed rises of the
subterranean granite surface, as in Myah Mine.
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166. Willinks Fuull —A fault, striking 55° east of north,
average dip 60° to the north-west, separates Willinks and Willinks
East Mines. This fuult has given rise to a zone of gouge und
breceia varying in width up to ahnost 200 feet. There are no
recognisable sedimentary horizons from which the amount of
movement can be deterinined, nor are there slickensides with a
constant direction to show the relative amounts of horizontal and
vertical movement. The apparent lateral displacement of the
muin zone of lode channels at the fault is about 200 feet to the
south-west on the south-cast side of the fault, measured along the
fault plane. This probably represents the horizontal component
of movement on the fault and it is believed that the vertical™
movement was relatively unimportant.

8lickensided and gouged fragments of ore occur in the fault,
between the two dislocated parts of the zone of lode channels, in
sufficient quantity to make sdme parts of the broken fault material
payable to work. A number of small mineralised quartz stringers lie
parallel with the fanlt and many are unbrecciated. Close to the fault,
the widening and malitiplication of the lodes are probably due to the
tearing epen by drag of tension fissures, making the passage of the
mineralising agent easier than in fissures farther from the fault. The
apparent. sbility of Willinks Fault to affect the extent of mineralisation
suggests thalt movement along the fault began during or before the
mineralisation itself. It seems probable that inovement ceased before
the closs of mineralisation since there are unbrecciated mineralisod
quartz stringers parallel with the fault.

THE FUTURE OF TIN MINING IN A PART OF PAHANG, NEAR
KUANTAN, COVERED BY TOPOGRAPHICAL SURVEY SHEETS
3 D/1 AND PARTS OF 3 D/5 AND 2 P/13.

167. The future of the I'ahang Consolidated Company
Limited is assured for many vears. Although the mines were
found to be flooded to the 180 foot level when the staff returned
after the Japanese oceupation, and the pumping equipment and
other machinery had been largely destroyed, the amount of proved
ore reserves before the war, the smount of undeveloped ore in
known lodes, and the indubitable presence of further lodes to Le
revealed by underground prospeeting, justify the expenditure
necessary 1o rehabilitute the mines. The possibilities of the
Ulu Reman and Ulu Bakah areas, from which a considerable
:mount of alluvial tin has been won already, have also not been
fully tested.

168. The prospects of the Gumbung Mining Field are not so
encouraging.  There is uo doubt thut it is past its heyday. In
1940, the increased demand for tin resulted in the opening of two
new gravel pump mines, bringing the total in the district up to
«ix, but neither of the new mines showed signs of becoming a
large concern. The ground they worked was shallow, and in one
cuse the alluvium had been cemented by secondary minerals to
forn: a mass broken only with difficulty by the monitors, The
four older mines were having to strip a considerable thickness of
old tailings before reaching new tin-bearing ground. As long ago
as 1909, it was stated that the Gambang Field was worked out.
and vet mining survived there until the Jupanese occupation. 1t
would thercfore be unwise to predict that it cannot be revived but.
ut the same time, it would appear necessary to attempt to locate
mineable ureas a little farther afield.
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169. A long marrow strip of sedimentary rocks occupies the
valley of Sungei Pohoi, the granite north of Gambang lying east
of it, and that of Bukit Berkclah and Gunong Serudom to the
west. Concentrates panned from the bed of Sungei Pohoi, above
Kuala Sungei Singa, were rich in cassiterite. Prospecting of flat
areas in this valley would stand a good chance of success.

170. Farther north, in ihe valley of Sungei Taweh, there
are three small outerops of grunite, not previously recorded, and
cassiterite oceurs in the bed of the stream flowing over the most
northerly one.. A sample of mineralised quartzite conglomerate
in this valley carried 0.04 per cent. tin. The flat area of alluvium
a mile or so downstream might well repay prospecting.

THE MANUFACTURE OF BRICKS NEAR KUANTAN.

171. Before the Japancse occupation, bricks were made
from white to yellow tenacious alluvial clay in four brickworks
near Kuantan. The proportion of sand to clay was variable; at
one place the clay was so nearly homogeneous that it was simply
taken from pits, without puddling, moulded and baked. At the
three other factories, water buffaloes were made to trample round
and round in circular pits parily filled with water, to puddle the
clay and sand into a uniforn: product. According to tests said
to have been made on one property, there was sufficient suitable
clay to last for many years. ‘

Bricks, drain-pipes, and tiles were all moulded by hand, one man
being able to mould 800 bricks in & day. The bricks were dried in the
air for about ten days and then baked for six to ten days in large
ovens, fueled with rubber tree wood. The ovens at the four factories
held 80,000, 70,000, 100,000, and 80,000 bricks respectively. Filling an
oven, baking its contents, and emptying the oven again took about
22 days. i

The prices charged in 1940 were : bricks §15 per thousand, tiles
$6 per thousand, and drain-pipes 6 cts. each. Local demand was
sufficient to keep all four factories fully occupied. In 1946 they were
all derelict. .

GOLD MINING ON SUNGEI LUIT.

172. TIn 1940, about 80 dulang washers were panning gold on
Sungei Luit, a tributary of Sungei Pahang which ecrosses the
Kuantan-Jerantut road at about the 114th milestone from Kuala
Lipis. Their workings extended over about four miles of the river
above a point three miles upstream of the road. Prospecting had
also revealed an alluvial area which was selected for mining
lease.

The gold won by the dulang washers in the lower reaches of the
river. was well rounded, but bhal won farther upstream was distinctly
angular. In one place, blocks of mixed sulphides (pyrite, galena, and

- chalcopyrite) oceur in the bed of the river. A sample from one of
these . blocks gave traces of gold and 80.4 dwts. of silver per ton.
. Farther upstream, a vein of similar material is exposed. in 8i¢u in the
east bank of the river. The single sample taken from the blocks in
the river is not adequate for »n appraisal of the valus of veins in this
area. Prospectors should pay some attention to the hills as well as the
rivers, and when alluvial gold is being worked, an attempt should be

. made to locate the source of the gold and test whether it can be
worked economically as a lods proposition.
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IRON-ORE IN ULU SUNGEI ROMPIX.

178. A deposit of iron-ore was prospected in Ulu Sungei
Rompin during the years 1936-1941 by the Ishibara Sangyo Koshi,
a Japanese mining company which was working iron-ore in other
parts of Malaya and shipping it to Japan for smelting. A
geological examination of the deposit was made in April-May,
1941. after all Japanese personnel had been withdrawn.,

174. Tron-ore in workable quantities occurs in the following
hills: Bukit Ibam (by far the most important), Bukit Sanam,
Bukit Pesagi, Bukit Sanlong, and the eastern ridge of Bukit
Angen. DBukit Hitam and Bukit Robo were also prospected but
gave disappointing results. All these hills, except Bukit Hitam,
lie between Sungei Jeram and its tributary Sungei Tepisoh.
Available ore is probably in the order of 80 million tons, much of
it containing between 50 and 60 per cent. of iron,

Prospecting.—The district was first examined in 1832, Later it
Wwas prospecled under Pekan Boring Permits Nos, 7436, 1/37 and 2/39.
Where boulder ore occurred, two sels of rentices at right angles, from
two to five chains apart, were cul. Pits were sunk st the intersections,
to bedrock wherever possible. Whers the exposures of iron-ore
warranted it, adits were driven into the hills at various levels,

Available Ore.—The principal deposit is undoubtedly that on Bukit
Tbam where ore outcrops as a discontinuous wall ap to 100 feet thick,
protruding as much as 30 to 40 feet from the ground, and having an
aggregate length of sbout 30 chains. Boulders shed from this outerop
occur on both sides of the hill.

The prospectors gave the following figures of available ore :

Tons.

Bukit Ibam—OGuicrop and boulder ore ... 5,000,000
In situ ore ... B,700,000

Bukit Sanam 500,000
Bukit Sanlong .. 700,000
Bukit Pesagi and Bukit Angen .. .- 4,500,000
Bukit Hitam 600,000
20,000,000

“*Hidden reserves’ ... 10,000,000

Total ... 30,000,000

The estimate for in aifu ore on Bukit Ibam was roughly checked on the
spot and appeared reasonable. The inclusion of "hiddex} reserves’
amounting to half the proved reserves may have been oplimistic, but
the above figures indicate the approximate size of the deposits.

Resalts of the analyses of samples from Bukit Ibam and Bukit
Sanlong have been gronped by localities and averaged to give the
following figures :

Fe 100%,.
Number of Ma, A —— ey
Locality. samples.  Fe%,. 5102%. % P%. Cu®;.
Bukit Tham Adits .. 10 .. & .. 6 .. 08352 .. 008 .. 010
Pits .. . . 22 .. B .. 18 .. 038 .. 012 .. 009
Bukit SanlongPits 20 .. &4 .. 14 .. 021 .. 008 .. 002

The highest iron percentage recorded from these two hills was 68.76 per
cent. for a sample from an adit on Bukit Ibam. A sample from a pit on
the same hill gave 28.7 per cent. manganese. The sulphur content of
samples from Bukit Ibam pils ranged up to 0.084 per cent.
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Rock Types in the Districi.—On Sungei Jeram, shales, slates, and
quartzites, with a dominant reddish-purple colour, are exposed.
A number of boulders in Sungei Mungas, probably derived from the
eastern slopes of Bukit Sembilan, are chloritic muscovite-quartz horn-
fels, formed by the thermal metamorphism of rocks similar to those
exposed on Sungei Jeram.

_ Granite, exceptionally rich in epidote, was cut by an adit on
Bukit Ibam. Medium grained bictite granite, with some epidote and
chlorite, forms boulders in Sungei Mungas. (Quartz-diorite in Supgel
Ragin carries biotite and colourless to purple pyroxene. Biotite micro-
granite is exposed in the same river. Epidote-rich granite occurs in
Sungei Jeram, between Kuala Sungei Mago and Kuala Sungei Chipai.
Weathered boulders of granite are scattered over the low ground east

" of Bukit Sanam.

The rock which forms the actual walls of the iron-ore veins is
difficult to determine as it is everywhere sheared and weathered. How-
ever, it seems to be similar to that exposed in Sungei Mungas, Sungei
Ibam, and Sungei Ragin, namely, quariz-porphyry, some of it flow-
banded. Some of the specimens from Bukit Ibam, although highly
weathered and so not determinable with certainly, suggested volcanic

© tuffs,

Geological Structure of the District.—The outcrop of quartz-por-
phyry is elongated north and south: the rock is sheared in the same
direction, shear planes dipping steeply and, in places, carrying quartz
stringers. The sedimentary rocks of Sungei Jeram have the same strike
but dip only gently to east or west.

The granite has only just been reached by erosion and the
outcrops are small. In contrast with the severely sheared quartz-
porphyry, the gramite is unsheared. The shearing of the quartz-
porphyry was probably due to earth movements associated with the
emplacement of the granite, the latter being the younger rock. The
flow-banding and tuffaceous appearance of some specimens suggest that
the quartz-porphyry may be s member of the pre-granitic Pahang
Volcanic Series.

Minerals in the Iron Ore.—Hematite and magnetite, in varying
proportions, form the bulk of the ore. Magnetite occasionally occurs
alone and appears to be more abundant near the granite; apparently pure
h®matite is mildly attracted to the bar magnet when crushed and
probably contains some finely disemminated magnetite. The h®matite
15 mostly in the massive form, although there is some specularite
(micaceous hsematite). In places, hmmatite which has partly replaced
sheared country forms small globules along bands following the shear-
ing. Pyrite occurs rarely witn the oxides.

Limonite has been formed extensively in the weathered zone by the
hydration of the primary oxides. Other hydrated oxides such as
geethite may also be present. Limonite is coated by insignificant quan-
tities of malachite in a pit on the outcrop of the ore on Bukit lbam.
Secondary black manganese minerals are associated with limonite in
the dump at one of the adits on the same hill.

Tin-ore is associated with iron ore in some parts of Malaya, but
tests made by the Geological Survey Department on 41 samples sub-
mitted by the prospectors failed to reveal any tin.

Very few specimens contain any visible gangue. Very pale green
chlorite, in radiating flakes and fibres, filled the spaces between iron
minerals in one piece of ore collected, while another contained white
to blue gibbsite, exhibiting botryoidal structure. A few of the poorer
quality specimens contained a tine mosaic of quartz which probably
represented the last remnants of largely replaced quartz-porphyry.
Vein quartz is not common in the ore.

Bauzxite.—A layer of bauxite, one to one and a half feet thick,

underlies the boulder ore onn Bukit Sanam. The aluminium content is
about 80 per cent. but the silica and iron contents are both high.
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Geological Structure and Origin of the Ore Bodies.—The iron ore
bodies are a series of lenses and pockets with more or less north-south
clongation, parallel with the regional strike and shearing. They have
generally been more resistant than the country and so occur on the
crests of a series of roughly parallel ridges.

The almost complete absence of specimens showing partial replace-
ment of couniry by ore suggests that replacement played only a small
part in the formation of the ore bodies. It appears that a body of
quartz-porphyry was sheared and then invaded by epidote granite,
rich in iron. The iron became concentrated in migrant solutions which
deposited their load in the overlying quartz-porphyry, in locations
governed by the shearing, to form hmematite magnetite veins. Since the
granite is seen to be unsheared, it is probable that the veins do not
pass down inte it; an adit which passed through granite in the
northern end of Bukit Ibam failed to cut ore.

Transport.—The prospect is 40 miles from Kuala Sungei Rompin, in
a direct line, and 100 miles by river. The river is very winding, subject
te wide fluctuations of level. narrow and fast-flowing in places, wide
and shallew in others. Even a large prabu is soretimes uuable to
reach Pasir Aur after a spell of dry weather. Yhen the river rises
during the northeast monsoon, the sea is usvally so rough that the
loading of ore from lighters into ocean-going ships, which would be
unable to approach nearer than six miles from the voast, would be
difficult. It was estimated by the prospecting company that 140 tugs
and 400 fongkangs would be needed to carry a sufficient output of ore
to the coast; these would, at best, provide a slow and uncertain means
of transport.

The Ishihara Sangyo Koshi therefore investigated the possibility
of building a railway, although much of the country betiween the
prospect and the sea is very swampy. Alter five trial surveys, a
route to the sea at Kuala Sungei Rompin was chosen, It was
estimated that, using timber from the jungle and stone from the
hills on the route, it would take three years to build, at a cost of
about three and a half million dollars.

Future Investigaiion.—The chief difficulty in the way of the
successful commercial exploitation of the deposits is the cost of
transport of the ore to a place where it can be smelted. If this
difficulty can be overcome and any future investigation of the deposit
is made, the prospector should beur in mind the possibility of using a
magnetometer survey instead of the laborious and costly underground
methods for which there is no suitable labour locally. Strong magnetic
anomalies have been observed: an ordinary prismatic compass points
almost south on some of the hills.

BAUXITE NEAR SUNGEI KEMBAR, ANAK SUNGEI ENDAU.
PAHANG.

175. Bauxite of commercial grade occurs on Bukit Gennum,
south of Sungei Kembar, Ansk Sungei Endau, and poor quality
bauxite on Bukit Barnang, west of Bukit Gennwm. The distriet,
apart from these two hills cultivated by the local Bakai, is flat
and swampy.

Transport.—Large tongkangs have been used on Sungei Endau for
the transport of iron-ore. They could reach Kuala Sungei Kembar
at all states of the Lide, and probably go some way up Sungei Kembar
itself at high tide.

Bukit Gennum.—Fragments and boulders of bauxite occur sparsely
on the crest of the hill and at its northern end. On the south and
sonth-east sides of the hill, an almost continuous owtcrop of bLauxite
about 30 yards in length and protruding about three feet from the soil,
was sampled. A small pit below the outerop yielded bauxite of poorer
quality,
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The following analyses were made and although the iron content is
rather high, some of the bauxite may be payable. No quantitative
estimate of the ore can be made without systematic pitting. The hill
itself is only about 200 yards long and 100 yards wide, rising only
abont 40 feet from the surrounding swamp : :

15830. 16831, 15832. 15833. 15836, A,
§02 .. 002 .. 2805 .. 150 .. 160 .. 192 .. 652
Al203 .. 56.65 .. 8453 .. 5718 .. 5866 .. 0042 .. 5457
Feg03 .. 1021 .. 877 .. 942 .. Bl4 .. 638 .. 9.2
Ti02 .. 120 .. 190 .. 140 .. 120 .. 120 .. 025
CHEO .. 8110 .. 2R07 .. 3074 .. 3080 .. 3040 ..  20.20
Total .. 100.08 .. 10032 .. 100.44 .. 10040 .. 100.82 .. 99.66

15830 Bauxite concretions in soil, west end of Bukit Gennum.
15831 Worm casts, west end of Bukit Gennum.

15832 From bauxite outcrop, south-east end of Bukit Gennum.
15833 Bauxite block in soil, east end of Bukit Gennum.
15836 Bauxite from pit below outcrop on Bukit Gennum,

A Composition of baoxite mined at Kim Kim .(near Johore
Bharu) as given hy Sir Lewis L. Fermor in “Report on
the Mining Industry of Malaya™, 1939.

Bukit Barnang.—Bauxite concretions from the soil and from a pit
on the hill gave loss on ignition varying from 11.9 per cent. to 16.6 per
cent. As these results indicate. poor quality, complete analyses were
not made. :

KUANTAN TO KUALA TRENGGANU ROAD.

176. Exposures made by recent road work on the road from
Kuantan to Kuala Trenggani were examined in October, 1946.
The rocks found all corresponded with those already shown on the
1938 Geological Map of Maluya, scule 12 miles to an inch. A
report that the Japanese hand quarried limestone at Kampong
Kuala Abang, just north of Dungun, during the occupation, for
use in smelting iron, was proved to be incorrect; the only material
in any way resembling limestonc in that quarry was white vein
quartz.

CHEMICAL LABORATORY.

177. Mr. Harral reports as follows on the work done in the
chemical laboratory. The laboratory was not functioning until
Mr. Tooke’s return in May, therefore this report only covers the
last seven months of 1946 except for a few determinations done
previously by the Senior Laboratory Assistant—Mr. Leong Pak
Cheong—at the Institute for Medical Research Laboratories in
Kuala Lumpur.

The Japanese removed practically all chemical reagents and
essential apparatus from the Department, so at first analytical
work was rather difficult and will continue to be so until all the
new equipment arrives from Jingland. The amount of chemical
work will naturally inerease as the mining industry is rehabilitated
and geological work progresscs:
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Eighty five samples were examined for Government and the
Public compared to 916 in the year 1940.

For the General Public.—The majority of the 21 tin assays were
carried out on amang samples. Interest is being shown in the by-
products of tin recovery; two samples of monazite being snalysed far
thorium oxide content and a zircon concentrate for its zirconimm oxide.
Eight samples of refractory materials wers received for identification
which entailed a partial analysis in each case. In 1939, 426 and in
1840, 57 gold assays were done but only one sample was received in 1946
for gold, silver and lead context.

For the Mines Department.—Five tin assays werse required and 2
samples of tin concentrales were examined for their arsenic percentage.
A eries of 16 bauxite were analysed for 5 constituents. In previous
years many river waters have been examined for suspended matter;
no doubt this work will again be required when many of the Chinese
mines reopen. Six samples of aluminiom, 1 bronze and 2 tin alloys
were analysed to determine their composition.

Other Government Departments.—-One sample was received from
the Customs Department for assay of tin. Telecommunications required
the analysis of a Japanese solder. For the Railways, 2 limestones were
snbmitted for partial analyses and for the Police Department, &
amanga for identification.

Departmental,—In previous years 20 gr more complete analyses of
silicate rocks necessitating the determinations of 16 or more constituents
have been done for the Geologists annually. FEssential apparatus for
this type of work has not yet arrived from England. For 1946 only
3 tin, 3 gold assays and a few miscellaneous determinations were
carried out.

Thanks are due to several commercial firms and to other Govern-
ment Laboratories for the loan and gift of apparatus and chemicals
which were required from time to time to enable this Laboratory to
handle the work enumerated above.

Batu Gajss, F. T. Incnam,

21st February, 1947. Director, Geological Survey,
Malayan Union.

Malayan Union Government Press.

6713—600—16-10-47.
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ANNUAL REPORT ON THE ADMINISTRATION

OF THE MINES DEPARTMENT AND OF THE

MINING INDUSTRY OF THE FEDERATION
OF MALAYA FOR 1948.

Part 1.
INTRCDUCTION.

1. IntropucTiON.—The formidable task of rehabilitation®
with which the Mining Industry was faced in 1946 and onwards
has been continued during the year and progress made is reviewed
in this report.

’

Throughout this report roferences to ‘‘tin-ore’” are to be
construed as referring to concentrates of tin-oxide as submitted
to smelters for further treatinent; ‘‘tin-in-ore’’ refers to the
caleulated tin metal content of such concentrates. During pre-
war years, this was based upon an average tin assay value of
75.5 per cent.; for the period of the Japanese ‘‘occupation’
1942.1945 upon an average tin assay value of 72 per cent; for
1946 upon an average tin assay value of 74 per cent.; and for
the years 1947 and 1948 upon an average tin assay of 75 per
cent. The variation in assay value was due to the relative
efficiencies of concentration and cleaning of the concentrates
during the periods referred to.

It will be noted that figures for tin-ore concentrate produc-
tion are given in ‘‘piculs’’, and those for tin metal contents are
given in ‘‘tons’’ (of 2,240 Ilbs). For ease in conversion the
gystems of weights and currency in local use in relation to the
standard British systems are given below: ’

Weights—
1 tahil =10 chee=-100 hoon.
=1% ozs. avoir.=1.215 ozs. Troy.
16 tahils=1 katti=1} Ibs.
100 kattis=1 picul=183% lbs.
16.8 piculs=1 ton (2,240 1bs).
Currency—
1 Straits dollar ($1) -100 Straits cents.
=28. 4d. sterling.

2. Smorr History or "N MiNiNe 1N Marava.—In post-
war years a short historical and geological sketch has been
embodied in the Annual Reports, but it is now considered more
appropriate that such history should be embodied in the
quinquennial reports.

The yearly progressive development in production can  be
ascertained by a study of the statistics in this report, which
reveal the deplorable condition of the Industry when the country
was liberated in 1945, and the commendable efforts made in
order to reach the present production stage.

8. DisTUrBANCES AND 1HE KMERGENCY.—Since May of this
year when the Emergeney period can be considered to have
started, considerable interfercnce with the Mining Industry has
been caused, particularly to prospecting activities, which have
been virtually closed down owing to terrorism.
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During the early part of the year labour was unreasonably
belligerent and unco-operative, and there were strikes on several
mines. Shortly before the outbreak of violence, which really
initiated the *‘Emergency’’, the Communist agitators started to
avoid public appearances, since which time there have been no
further strikes and the Mining Industry has been unusually free
from labour trouble.

Subsequent to June, 1948, a number of attacks have been
made on mines and some damage has been done, but little effect
has been made on production. In some cases machinery on mines
has been destroyed, but gencrally speaking this has been
repuired and brought into production sgain, and at the end of
the year there were very few mines out of production on account
of terrorist activity. By far the most serious aspect of the
Emergency has been the attacks made on mine personnel.
I'he terrorists have, unfortunately, become increasingly active
in staging ambushes, and mine staffs have in several cases
suffered casualties from this cause. On Chinese mines
particularly both staffs and labour have been intimidated, and
loss of efficiency has resulted. A few mines Lave ceased rehabili-
tation. and on others in remote areas rehabilitation has been
postponed.

The position would probably have been far more serious
had it not been for the timely inauguration of the Chinese Mines
Defence Scheme in Perak. Under this scheme during the period
28th August, 1948, to 15th October, 1948, some 152 Police Posts
were built on Chinese mines in Perak and manned by 1,526
Special Constables. Although the Special Constables have
suffered casualties they have taken their toll of the enemy, and
the fact that only a few mines have suffered damage to plant
and equipment since they have been defended under this scheme
is sufficient proof of its value. This scheme was ably organised
and carried ocut by Mr. O. D. Paterson. an Oflficer of this
Department, who was released specially for the purpose, not-
withstanding the severe shortage of staff.

The biggest outrage happened at Malayan Collieries. Batu
Arang, Selangor, in July, when a well organised and armed band
of terrorists virtually had control of the property for about one
and half hours. TFive Chinese emploved on the mine were
killed; three excavators, eight earth-moving vehicles and three
clectric motors were damaged, and a considerable quantity ‘of
explosives were stolen. Fortunately this damage had little effect
on production and no consumers of coal were aflected.

The major effect of the terrorismm is the decrease in
supervision. Europeans live under perpetual tension and are
overworked: Chinese owners visit their mines only at infrequent
and irregular intervals. The inevitable consequence is a loss in
eflicienev. which is not less real because the loss of production
and effect on development cannot be assessed. The disturbances
have had a considerable effect on the Mining Industry, but mines
have continued to open, and production to inecrease, but at a
somewhat slower rate than would otherwise have been the case.
Great credit is due to the miners for their pertinacity, and to
the field stafl of all branches of the Mines Department, who
have continued with their normal visits to mines and rubber
estates. ’
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Parr II.

PROSPECTING AND TLAND ALIENATION.

4. A constitutional change took place in February when
the Federation of Malaya replaced the Malayan Union. Under
the constitution, the entire property in, and control of State
land, is vested solely in the Ruler of the State, who may issue
Prospecting Licences and Prospecting Permits, lease State land
for mining purposes for such periods and on such terms as he
may desire.

ProgPECTING.—Due to the war and the restricted land policy
in force during 1946 and the greater part of 1947, which was
necessitated owing to the loss of records, etc., occasioned by the
occupation period, there has beon little prospecting done since
1941, although, as will be seen front the statistics, mining has
been carried on throughout those years. Thus the reserves of
mining land have been severely depleted and little replenishment
has been possible.

Turther, since May of this year little prospecting hag been
done, owing to terrorist activity rendering such operations unsafe.
Until terrorist gangs have been exterminated prospecting
activities will be more or less at a standstill. This will have a
very serious effect on mines, whose reserves of workable ground
are (az) nearing exhaustion, or (b) consist of ground containing
poor tin-ore values which are barely economical to work., Unless
rescrves can be obtained by such mines it is probable that they
will be forced to stop working.

TUnless more land is made available for mining in the not
too distant future, and the security situation improves to the
extent that prospecting can be carried on without lives being
endangered, mineral production in this country will decrease,
which will result in a reduction in revenue and the number of
persons employed in mining. This would seriously affect the
general economy of the couniry, and is a situation which is
alarming to contemplate.

With the reconstruction of State Regional Planning
Committees, it is to be hoped, that more land will be made
available for mining and so ensure the future prosperity of the
Industry, which has, and is still an important factor in the
economy and recovery of Malaya. The Industry is, by far, the
biggest single revenue producer, per acre of land affected, a point
which is greatly in its favour. While some of the objections to
mining are probably sound, others arc the results of prejudices
which have existed for many years. With the advancement in
mining methods prejudicial views should willingly be open to
revigion in the light of technical progress.

Research should be commenced on the resuscitation of
worked-out mining land with a view to its being used for other
industrial. (i.e., agricultural and forestry) purposes. Further
experiment is also required on the use of mining effluent (slimes)
in the irrigation of padi. Though experiments carried out by the
Agricultural Department pre-war have shown that mining effluent
with limited solid matter can be used without harmful effects
on the growth of rice, it is necessary to make further experiments
so as to ascertain what is the maximum solid matter per gallon
that mining effluent may contain before it becomes harmful to
Tice growing.
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An area in the Central Mental Hospital Reserve at Tanjong
Rambutan wus prospected departmentally, and us a result it was
recommended that a part of the area should be reserved for
mining purposes.

The Eastern Coastal, Belt was re-opened to mining applica-
tions during the vear, and it is hoped that further interest will
be shewn in mining in thet area after the Emergency is over.
With the gradual exhaustion of the older mining fields interest
will turn to these areas, which have been little explored and
where there mav be more scope.

(a) Prospecting  Licences and Permits.—Details of the
number of prospecting licences and permits issued in 1948 and
the areas affected thereby are given in Table 1:

TanLe 1.

Proxpecting Licences and Prospecting Permits.

- No, of former;  Total
! Nooof | “‘\c;’ﬁ;ﬁ Heences and | acreage 3;‘:;2 P;f;’::;‘ e
States, P :"“";" ior permits | Dermiila ’under sclected Lo area
548, | Isued in ci':;' _-,'::n"" ! c:gges for mining | held under
[ | 3 .
i 1 1948, 1948, permits. leases. permit.
T e ,‘ T I Por cent,
Perak .. .. 262 37 15 8,504 737 .6
Selangor .. 141 t 15 7 9,112 187 2.0
Negri Bembilan 20 ! 4] 4 4,804 108 2.3
Paluang .. % 31 15 220,933 0.3
Johore .. .. 31 24 12 168,936 4,075 2.5
‘Trenggann .. 48 IR 10 11,728 — —
Kedah .. .. 25 ) 4 3 2,719 — —
Perils .. .. i - — 1 a3 - —-—
Kelantan . — : — — — _—
Malscea . 5 i i 2 3,998 — —
Totals ..0 626 : 130 ! 60 420,873 5,715 1.33
1847 438 ‘ /2 : 19 208,870 MO 0.45

(b) Forest Pcrmits.—Detuils of licences and permits to
prospect in Forest Reserves during the year and the areas affected
thereby are given in Tuble 2:

TABLE 2.

Farest Permits.

L5

i

States.

Perak ;
Belangor ..
Negri Semblan
Pahang A
Johore .. i
Trenguanu
Kedah ..

Perlis ..
Kelantan
Malacca
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1948,
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2 1
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O

e —

s | 17

E R

No. of

#

former Total u?r:':ée ]':;;:?é:{;e
Wm‘:"‘ s 1 selected to aren
: c;‘m;m”“ x»';lil'“mit;. * for mining] held under
1948, . leases. i permit.
T T T T s s ‘ﬁP‘L'r cent:«
1 a0 — Z
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; — 12,027 - —
A 832 130 ' e
A 1886 0 — L
i — 450 | 43 | 1040
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i s 25324 | 263 ¢ nos
20,734 | 1,605 , 8.8
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(c) Applications in Respcct of Other Areas (Rubber
Estates, ctc.).—Details of areas affected by prospecting in 1948
under section 48, Cap. 147 (under this section it is necessary to
obtain the permission of the proprietors to prospect land other
than mining land) are given in Tuble 3 below:

TABLE 8.

Notices to Prospect Agricultural Areas under Section 48
of Mining Enactment.

Noof | houdel” | Total | acrase | Pormeatage
States moficrs n | VALY, | prospecical releated | 0"
© | ed in 1948, - leages, | Prospocted.
- Per cent.
Perak .. .. .. 52 11 11,032 808 7.0
Selangor .. .. .. a5 5 4,816 134 2.8
Negri Sembilan .. .. 7 .1 76 — —_—
Pahang .. .. .. — - — — —
Johore . .. .. 22 — 72,305 — —
Trengganu .. .. ..
Kedah .. .. .. }Not applicable
Perlis . . .
Kelantan .. .. . — —- - — —
Malacca .. .. .. 4 -— 1 — —
Totals .. 120 17 88,230 042 1.07
1047 .. b1 2 7,834 224 2.86

(d) Summarised Results of Prospecting, 1948.—Prospec-
ting work under the 868 permits valid in 1948 has not been fully
completed in respect of each perinit, but by the end of the year
sufficient work had been done to enable applications for mining
leases covering 6,920 acres to be made.

{(e) Prospecting Records.—Prior to .the war each State
and District Mines Office kept & library of prospecting results,
but due to the war some of these records were lost and the
library is now being gradually rvestored. Pre-war all those
prospecting results that were not confidential were available for
public inspection, and the mining eommunity found these a
great source of help in their search for reserves. Copies of all
prospecting results received are submitted to the Geological
Survey Department by this Department for their records, and
to-day both the Geological and Mines Departments have libraries
of prospecting results. '
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5. Laxp Auexation.—Details of land alienated for mining
purposes as at the close of the year are given in Tables 4 and §
which eclassify the land according to States and mineral to be

mined.
TanLe 4.
Area of Mining Land, by States.
' e
Total Total | 1043, ! Total
BCTARE acrcage of | - acreage
Slates excluding concessions 5 Arrcage fncluding
R concessions | tey ey 4 Acrenge | formerly | 4o L00, @ concessions
at 31et Ixc., o7 L newly under’ | SETPRRC ) at 31st Dec.,
1047, N alicnated. other : 1048,
: i titles.
Perak .. 140,771 —_ eng 8,952 130,323
Relanger . 55,050 — 1,723 983 X
N. Sembilan 11.238 — - 1,267 10,685
Pahang . a3.841 182,400 - 590 216,087
Johore ; 14123 - - i,178 13,475
Treagganu . .| 35.337 0,000 — 891 94,046
Kedah - 5,324 — —_— 1,010 4314
Poeriix. . o 2,584 — 115 2,549
helantan ! 1,172 _— —_ 1,172
Yalacea ! 310 43 a8 27
Tutals 299,759 3 242,406 2,875 12,570 538,912
1
TavLe 5.
Area of Mining Land, by Minerals.
i Total Total 1648 Total
i acreage acreage of e acreage
Mineral excluding concessions Acreage Inchuding
- g concezsions at 31st Dec Acreage formerly Acreage concesalons
at 3tst Dec., 1047, nawly under cancelled at 31at Dec.,
: 1947, ' altenated. other : 1048,
titles.
Tin-ore i 230,461 197,400 6,870 2,870 10,804 426,012
told .. . a1,879 — 108 — 340 21,737
Wollram L 13,276 45,000 _— _— 158 58,117
Bauxits CUE 13,14 -— —_ —_— — .
Ching clay . ¢ 123 -— _ _— 52
toal .. . 8,467 — _— — —_ 8,467
ron .. ‘et 4,408 — - — —_ 4,
Manganese .. —_ — _ — -_ —
raphite ..} 135 _ —_ - — 135
Not specified | 7,908 - 80 _ 1,125 8,863
Totals..” 299,758 | 242400 | 8,048 2375 | 1257 533,912

From Table 68 it can be scen that only a small amount of
land has been made available for mining compared with the
total acreage of the country. Much of that land has been mined
for many years and is now fast approaching the stage when it
ean no longer be worked.

TARLE 6A.

Yearly Federal Comparative Statement in Acres of Forest
Reserecs and Mining Land.

Arca covered| Percentage ! Area ‘ Percentage

Total | ¢ ! i
Year. { by Forest | of Foreat to | alineated | of Mining to
o . ares. ‘ Blescives. | total ates, ! for mining. I total azea.
i Acres. Per cent. Acres. Per cent.
040 6,923,130 21.446 581,485 1 .7§9
107 | s928:320 21402 | 542159 1,679
1048 . ; 7.104,560 22.353 533,912 1.875

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



i

Py

Approved For Release 2001/09/09 : CIA-RDP83-00415R005000070003-5

Tanre 6n.

FEDERATION OF MALAYA.

Comparative Statement in Acres of Forest Leserves and
Mining Land for Year Ending 31st December, 1948.

Total Area covered| DPercentage Area Percentage
Scate. ota by Forest | of Forest to alienated | of Mining to
arcd. Reserves. total area. { for mining. |- totalarea.
e, -
Acres. Acres. Per cent. Acres, Per cent.
Perak . ..l 5,107,200 1,896,596 37.142 139,323 2.728
Selangor . . 2,022,400 537,792 26.592 56,084 2.773
Negrl Sembilan .. 1,651,200 691,520 41.880 10,685 0,647
Pahang .. ..l 8,844,800 1,775,168 20.070 216,087 2.443
Malacca - .. 409,600 40,768 9.953 277 0.068
Trengganu .. ..| 8,232,000 142,720 4,418 94,046 2.938
Kedah .. .. 2,842,400 692,500 29.577 4,314 0.184
Johore . ..| 4,691,200 003,232 19.254 13,475 0.287
Perlis . . .. .. 198,400 32,612 16.388 2,549 1.285
Kelantan N ..| 3,680,000 481,152 13.075 1,172 0.032
Total ..| 32,179,200 7,194,560 22.358 538,912 1.675
Parr I11.

SUMMARY OF MINING AND PRODUCTION, 1948.

6. Tin-orE—(a) Occurrence.—Cassiterite (Sn0O,) is the
prineipal mineral mined and is found in deposits of primary and
secondary origin. The types of deposits found are:

(1) Plpes } Primary,
(ii) Veins or stringers ...
(iii) Detrital ... Secondary.

Most of the production of tin-ore, past and present, has been
obtained from detrital deposits, which have been formed as a
result of the erosion of pipes, veins or stringers. The detrital
deposits consist of beds comprising gravels, grits, sands and
clays, and the distribution of these beds hus been affected by
fluctuations in sea-level, and by solution of the bedrock under-

lying them.

The main tin producing areas in Malaya are:

State of Perak—Kroh, Taiping, Sungei Siput, Kinta Valley
(including Ipoh, Datu Gajuh and Kampar), Tronoh,
Temoh, Chenderiang and Bidor;

State of Selangor-—Rawang and distriet, Kuala Lumpur
and district;

State of Negri Sembilan—Titi, Rantau, Mantin and
Seremban district;

State of Pahang—Sungcei Lembing, Gambang, Bentong
and Manchis;

State of Trengganu—Kemaman;

State of Johore—Kota Tinggi district.
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The Kinta Valley, Perak, has been the largest and richest
alluvial tin area in the country, if not in the world, and it is
estimated that about 45 per cent. of the country’s past production
has been derived from this zone.

The Prhang Consolidated Company hus worked tin bearing
lodes in their concession in Puhang since 1908, and has been
one of the world’s largest individual producers.

(b) Mining Methods Used.—The methods employed during
the vear under review can be divided into the following categories:

(i) Dredging (Bucket type);
(ii}) Gravel Pump Mining;
(iti) Hydraulicing;
{iv) Open-cast Mining;
{v) Lode Mining;
{vi) Lampanning;
(vii) Dulang Washing or Panning.

A brief description of these methods was given in the 1947
Annual Report, and it is now intended to give descriptions of
mining methods only in quinquennisl reports.

(c) International .Tin Control.—A short history of Tin
lestriction has been compiled, and it now forms part of this
report at Appendix 1.

(d)y International Tin Study Group.—Three Group mectings
were held during the year, at which the Group reviewed the world
tin position and agreed to recommend to member-Governments
the setting up of a working party to examine the appropriatencss
and practicability of framing an inter-Governmental agreement
on tin conforming to the general spirit and principles of the
charter of the International Trade Organisation.

A Secretariat has been established at the Hague, Ilolland,
which publishes a Statistical Bulletin of world production,
exports, imports, stocks, ete.

(¢) International Tin Research and Development Council —
This  body direets research inte the development and
extension of the uses of tin, its research laboratories being
situated in England. The finances of this body are principally
maintained by contributions from the producing countries in the
world. The contribution from Mslaya is obtained by means of &
cess mmposed on tin-in-ore exported, which is at present four
cents per picul of tin-in-ore.

(fy Mining Activities.—In reviewing the progress made in
rehabilitation of the Industry it is necessary to summarise the
status of the Industry as it was in 1941-—restriction was then in
force, but the International quota release was 130 per ecent.
The figures quoted for 1941 cover the four principal tin producing
States which comprise the former Federated Malay States,
namely. Perak, Sclangor, Pahang und Negri Sembilan. Detailed
figures for the other States are not available.
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(i) A classification of the average 1941 monthly production is
given in Table 7.

TABLE 7.
Analysis of 1941 Average Monthly Production.
From Dredges .. .. .. .. ..- 3,408 tons tin-in-ore .. 50.9% of total
From Gravel Pump Mines .. .. Lo 2411, " .. 36.0% 2
From Hydraulic Mines . . .. .. ..oo25L , ' .. 3.89%
From Opencast Mines . .. ..o 288, . .. 8.9%
From Underground Mines .. .. .. 252, » .. 38.8%
From Dulang Pass Sales .. AN R 1) = SN ” .. L5% o
From Other Sources .. .. .. .. 6 4 . .. 01% s
Total .. 6,699 tons tin-in-ore.
? From Buropcan Mines .. .. .. ... 4,732 tons tin-in-ore .. 70.8% of total
e From Chinese Mines .. .. .. .. 1,857 . L. 27.7% .
> From Other Sources .. .. .. ..o 110, - .. L7% 5
Total .. 8,699 tons tin-in-ore.

This brief statistical summary indicates the magnitude of
the rehabilitation task with which the Administration and
Industry were confronted. At the time of the liberation in 1945
the Industry was at a standstill; practically all mines were
flooded, and mechanical equipment rendered immobile where it
had not been totally ruined. Essential supplies and material

were not available and law and order had not yet been
established.

(ii) It was during the closing months of 1945 and immediately
after the liberation that Mr. A. D. Storke, was sent out to Malaya
by the Secretary of State for the Colonies, to report on the
position and the problems confronting rehabilitation.

Storke Report.—The position as outlined by this report may
be summarised briefly as follows:

(i) Dredges were placed into four categories according to
their condition, the estimated time by which replacements could
be obtained, and the units sufficiently rehabilitated to resume

N restricted production operasions, ag—

‘ Category ““A’’—41 dredges, viz., those requiring machinery
and equipment in quick supply and which, it was
thought, could be expected to re-start production by
August, 1946;

Category ‘‘B''-~46 dredges, viz., those requiring replace-

.- ments considered to be available within about one year
and which could probably re-start production by July,
1947,

Category ““C’'—17 dredges, viz., those requiring salvage
work in the field before inventories of replacements ecould
be made but which could probably re-start production by
January, 1948 ard

Category ‘‘D’’—22 dredges, viz., those in such a condition
as to be of only salvage or scrap value.

From this summary, it is seen that, of the 126 dredging
units operating, stopped, under construction or dismantled in
Malaya pre-Japanese war, it was considered that 104 could be
repaired, while 22 must be written off as having no further
operating value. ®

. £
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(it) Gravel Pump Mines mostly Chinese-owned, were
classified into three categories, according to dewatering and
supply conditions, as—

Category '*A’’—T1 mines, viz., those which could be
expected to be in a position to re-commmence production
by August, 1946;

Category ‘*B’-——193 mines, viz., those which could be
expected to be in a position to re-commence production
by June, 1947; and

L3}

Category ‘'C''—219 mines, viz., those which could be
expected to be in a position to re-commence production
by January, 1948; in addition, there were approximately
150 other mines, the future of which was uncertain for
reasons such as inadequacy of land holding, depleted
reserves, and the like; -

(iii} Other mining methods were similarly briefly analysed;

(iv) The overall estimates of rehabilitation and progressive
production of the Industry, as reflected by the Storke Report,
may be summarised as follows:

TanLE 8.

Storke’s Estimated Progress of Production Tons, Tin-in-Ore.

BOTRCE OF PRODUCTION.
¥ ear. [N ) f
rave) !
dgca. | Open enst Taxle Dulang Other
Dredges. | p mines. | mincs. | washing. | sources. | Total
; .
1
R TR 8,000 ! 3,200 I [ 4] — 1,500 2,000 12,300
1947 .1 25,250 N 9,800 i 2,000 1,000 1,208 6,000 48,150
igﬁ . 23,% : :_:.,0(10 { 3,100 2,700 1,200 9,000 72,800
o L. A . 7000 | 3,100 | 2,700 1,200 2,000 78,500
i ¥ 1

{iii} Kehabilitation Progress.—The progress made in rehabili-
tating the Industry in 1948 as shown by statistics and against the
estimutes of the Storke Lleport is shown in Appendix 1I, and
traph I (which also shows the progress of rehabilitation since
Junuary, 1946).

1t will be seen from Appendix 111 and Graph 11 which has
heen compiled on a similar basis to Table 8 to illustrate progress,
and for purposes of comparison with Storke's estimated progress
of production, that the progress made up to December, 1948, had
still not come up to the expectations of the Btorke Report.

The nearest approach to fulfilment of the projected figures
was in gravel pump mines, which produced 16,254 tons (364,085
piculs) tin-in-ore against Storke’s estimate of 17,000 tons, that
is 95 per cent. of Storke’s estimate. Graph 11 shows progress in
production since January, 1946.

The dredge production estimates for 1949 in Table 8 must
of necessity be modified considerably in the light of progress
achicved and the prospects for rehabilitation during the coming
year. ® .

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



iy

*

Approved For Release 2001/09/0? 1 CIA-RDP83-00415R005000070003-5

~

The overall dredge position at 31st December, 1948, was as
follows : :

Units in active production .o 67
Units in process of rehabilitating .. 18
Not yet being rehabilitated .. 13

- Although the Storke Report has been analysed and referred
to in detail, it must be appreciated that the programme
anticipated in the report was merely an estimative guide, in the
compilation of which unpredictuble factors (such as the availa-
bility of labour and supplies), could not be assessed. The survey
was carried out with speed and the report prepared at a time
when full and detailed inspection of the various units was not
possible; when all the diffculties encountered are taken into
consideration, its predictions have been reasonably sound. It has
been % most useful gnide and was most creditably close to the
mark when appreciation is given to the uncertainty-and conditicns
obtaining at the time of the Japanese capitulation in 1945 and in
manufacturing countries, particularly the United Kingdom, imme-
diately post-war. Considering the ditficulties which have arisen,
the actual progress has, in many respects, been remarkably good.

Progress in the rehabilitation of the Industry during the year
has been retarded by many difficulties, the main beiny :

(i) unsettled labour conditions;

(ii) slowness of the arrival of equipment ordercd from
overseas;

(iii) shortage of mining land;
(iv) high cost of labour and materials;
(v) incidence of terrorism and the ““Emergency’.

The unsettled labour conditions and *‘Bmergency’” are dealt
with in Parts I para. 8 and \ para. 23 of this report.

During 1948 the arrival of equipment from overseas has
been speeded up considerably, in cornparison with the year 1947,
but there is still much difficulty in obtaining deliveries of electrical
and cerbain other items of eguipment. Steel plates are still in
short supply in the Federation, although there appear to Le
better supplies in Singapore.

Some mines have at prescnt inadequate rescrves of workable
ground to warrant rehabilitation, and until further tin-bearing
areas can be found for them, yehabilitation of such properties will
not commence, or will be on a nuch smaller scale of working than
previously. The shortage of land available for mining 15 dealt
with in Part IT para. 4 of this report.

On reference to Tables 9 and 10 it will be seen that progress
hag been considerable, but to bring the Industry back to its 1941
status there is gtill much 1o be done. The “‘Emergency’’ which
started in May of this year has definitely retarded rehabilitation,
but to what degree it is difficult to say. A number of dredges
which are to be dismantled and moved from worked out areas to
new areas cannot be moved as the new areas are situated in
localities which are considercd to be unsafe.
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An inspection of Tuble 11 (a) and (b) will show that the
monthly production of tin-ore increased throughout the year.
Listimated production (which was conservative) was not reached.
slthough had rehabilitation procecded at anticipated speed the
estimated production would easily have been obtained. The
effects of the "Emergency” are more likely to be felt in the
ensuing years.

Table 29 shows the amount of labowr employed monthly
during the year by the various methods of mining.

-
TapLe 9.
No. of Tin Mines (not units) Producing at the end of 1941
(September), 1946, 1947 and i94s. ’
g | Graver | | Open- | Miscel o
. IZ Pro- aplne: Hiydran-! - SCel- worklngs
Year. perties, I‘!‘l‘l‘l‘ll('")m! ticing. | cast. |lancous.| withong ; Tatal.
S, g | machinery. i
S S 5 —- — } .
1941 (Sepd . L Te 688 | 81 i 17 ! qp 133 g3y
148 (Dec)y .. ... 21 102 ;| 23 | 1! 6 €66 | 2ia
1T (Decl) .. L 48 323 ' 24 ' g0 @ a7 8 | 47
Pas(Dec) .. L., 48 | 483 | 22 & | 38 l 88 | 61t
¢ i i
Month ‘ ' { : ;!
- i f i
Janmary . D43 23 | 10 22 43 im0
Fehruary . 44 23 g 23 48 i 480
Mareh . - 44 22 | o 25 45 50
Aprit . 44 23 . 10 ; 2 47 ! 509
May .. .. .45 3 10 23 47 1 a2l
June 43 2] o | 29 8 | a2
July .. . 47 22 8 | 30 41 | 558
Auguat .- . 47 23 4y 33 39 78
September . 44 23 7o 32 42 588
Uetober | 48 22 i 7 1 32 4 598
Novemtber . 4% 20 | T .35 41 | 613
December .. . 45 22 3 33 39 } 614

{
i
|
!
%
!
!
z
|

TasLe 10,

No. of Units operating in Tin Mines Producing on
318t December, 1948,

U Grawel | D D aps ;
Dredg- I Hydrau- Open- | Under- | Miscel-
State. ! lmzl,‘z i "‘:,’l‘;"" I Nicing. | cast. Egmmld.?lnnmms“ Total.
H . i !
l '
40 103 | sss | om |y 10 138 | 96g
1947 .. .. el 58 . 323 ; 24 1o 27 45 4348
§ 1
] 1 i !
1048 : 3 i
Perak .. . . a0 322 18 — 4 28 +09
Selanpor .- 2 [31) S i 2 — 1 127
Kegri Sembilan 4 Mo - 1 — 1 20
Tahang .. = 3 ! - - H L3 13
Johore .. .. | S 0 e — — — 18
Trengganu .. o= 1, — - 3 2 8
Kedah .. .. .. 3 4 - + — — 14
Perlls .. .. . _ ) I | B 1 25 -— 28
Kelantan ST B —_ —_ —_ —
Malacca - 8 1 - — : 5 8
67 | 408 | 2 | 5 8 | 39 | e
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TapLe 11 (a).

Monithly Production in Piouls of Tin-Ore by Mcthods-
of Mining during 1948.

Gravel
Month. Dredg- | pump- | Hydran- Open< | Undeér- Dulang | Miseel- | Total.
inz. ing. licing. cagh. | ground. [washers. | laneous. l
January 37,663 | 26,666 3,883 1,266 1,966 8,888 419 75,735
February 34,612 | 22,655 3,770 1158 1,541 3,176 427 67,239
March 39,8256 | 27,097 4,200 532 1,708 3,601 365 41
April 39,746 | 27,698 4,380 927 1,972 3,361 316 78,300
May.. 41,972 | 30,098 4,239 1,301 1,884 4,26 435 84,194
June 37,279 | 80,776 4,083 637 2,193 4,670 37 80,008
July 42,817 | 31,926 4,036 1,008 ,11 4,432 852 86,686
August .| 44,007 | 83,382 3,830 878 2,112 4,534 305 89,048
September ..| 40,844 32,381 3,308 1,059 2,572 ,020 488 86,260
October .1 44,263 | 81,944 4,008 992 2,632 5,440 491 89,858
‘November ..| 44,2056 | 88,069 8,027 1,344 8,193 5,859 632 93,019
December ..| 44,088 | 35,504 4,745 1,458 8,492 5,527 702 95,606
Totals ..|491,311 | 364,085 | 49,000 12,657 | 27471 | 54,052 5,303 | 1,003,869
TasLe 11 (b).
State Production in Piculs of Tin-Ore by Methods
of Mining during 1948.
"4 1
Gravel Al | Under- | Migcel- Dulang
Dredg- Hydrau-] Open-
States. pump- Py ! N ground. | laneous.{ Total. passes.
ing. ing. licing, | cast. \ @ ) ®)
Perak ..1321,338 | 245,272 | 48,57 2 1,575 4,513 | 621,277 37,022
Selangor .. ' 139,202 03,050 202 9,744 — 73 | 242,361 15,137
N. Scmbilan 1 11,365 101 | 1% —_ 280 | 28,450 979
Pahang — 5,133 —_ —_— 18,509 303 | 23,050 228
Johore 8,166 2,124 m . —- s = _ 10,391 225
Trengganu — 4,217 - 151 1,974 82 6,238 —_
Kedah 5,825 816 —_ . 1208, — -_ 7,939 461
Perlis — 01 107 83 5,413 — 5,604 _
Kelantan — — —_ —_ J— — —
Malacea — 2,012 — 1,403 —_ 52 3,467
Totals .1491,811 | 364,085 49,090 | 12,557 | 27471 5,303 | 949,817 54,052

(a) Includes cave workings.  (9) All ere washed s included here irrespective of the race of
the washers. (¢) Also includes concentrates from treatment of amang produced by dredges,
gravel pumps, ete.

For production under methods of mining in long tons tin-in-
ore see Appendix 1IT.

TaABLE 12.

Production of Tin-Ore in Piculs from European and

Chinese Mines during 1948.

Ruropean mines. | (‘hinese mines. ‘ Dulang washing.
States. P | T v
Produc- er- - produe- er- | produs. | , Lol
§ centage . centage octlC” | centage | Total.
tion, | SFtotal.  MOR-  loftotal | OB | of total.
Perak .. 384,458 58.4 236,818 36.0 -37,022 5.8 658,200
Selangor = . 149,352 58.0 93,009 36.1 15,137 5.9 257,408
Negri Sembilan 16,690 56.7 11,760 40.0 979 3.3 29,429
Pahang 18,697 71.3 5,253 21.7 228 1.0 24,178
Johore 8,166 76.9 2,225 21.0 225 2.1 10,616
Trengganu — 6,288 100.0 — _ 6,238
Kedah .. 5,825 69.3 2,114 25.2 461 5.5 3,400
Perlis .. — _— 5,694 100.0 -— -— 5,604
Kelantan —_ —_ —_— — —_ _ —_
Malacca — — 3,487 100.0 — —_ 3,467
Totals 583,188 8.1 366,629 l 36.5 54,052 5.4 | 1,003,869
)
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Appendix IX shows tabulated statistics relating to the
European section of the tin mining industry, and Appendix X
shows similar statistics for the Chinese sectian of the industry.

(iv) Dulang Washing.—This is 0 method of recovery rather
than of mining, and consists of wushing tin bearing ground in a
dulang or pan. If it is desired to win tin-ore by this method, a
pass must be obtained from the Mines Department, the fee for
which is $1.  They are only issued to women.

TapLe 13,

Numbher of Dulang Passcs and Monthly Production by States.
{In Piculs tin-ore),

1948,

eI R =

Maonuth, & I é sﬁ ; g é g 5 K1 § l g | 3
SRR IERE RN AR AR AR R R

(-9 E i H -{ [ E HE" | L ! = 2

H f
No.of ¢ s 1 ‘ i I ' ! ’ f Total
dulang  118,810] 5,225 520 | 27p 147 i 200 T — =  |pBsses.
pasces, | i l ‘ i i ' i 120,281
—_—— ‘,_,-..‘, ——— e e e me i -
! i i I ! i i : ] !
January || 2,845° 908! 118, 36 43 - 7 a2 — — i - | 3868
February..: 2,252 &Y ag; 3n 13 - 32 —- —_ — 8,175
March .. 7 Az 5! 24 - 35 — — — 8,601
April . 5 1,032 lﬂﬂi 20 12— 48 - —_ — 8,861
May L. 2,800 1,187 1006, 24 o - b - — - 4,285
June .. 1480 1,380 91; 13: 5 - 24 — —— — 4,870
Juty ] PoLe220 69l 13 13 - 17— L — F 1 gla3e
August ., ¢ 8 71 H |- 18 —. — — 4,534
September | 3,316 1,535! 80 13 210 .~ 56 - - —_ 5,020
October .. 3,727 1,541 74 18° 35 - 500 — — — | 5,440
Novemiber | aa el 18 1% - . s — ! T . T giie
December | 3,008 x ag; 23- 2L - B6. - - 5,527
Totals | v e ez — | o1, —  — " lsgoe
' i H i

(9) Malaya and World Production. —Appendices IV and V
show the world’s production—consumption and stocks. This is
of interest as it shows Malaya's position as a producing country.

(k) Tin Production, Employment and Revenue.—From
Appendix VI it will be noted that the revenue in the form of
duty from tin has fluctuated considerably during the period
indicated, the worst years being 1980-34 inclusive. During those
years there was restriction of output, with the result that misny
mines only operated spasmodically throughout that period,
depending on the quota release. Labour was also affected ;
mines only operated part-time, and a considerable number of
Iabourers were discharged, us will be seen from column (d)
Appendix VI.

The Mining Industry spends large sums of money on local
purchases, which in turn give emplovment to & considerable
mumber of pesple in foundries 'factories, shops and elsewhere.
The prosperity of the country in the past has been largely due
to the revenue from tin.

(1) Price of Tin-ore and Tin (Metal)—(i) Tin-ore.—~The nett
price is that actually reccived by the miner from the local tin-ore
buyer or the Smelting companies, and is caleulated on the losal
market price of tin and the assay value of the ore, deductions
being made for Cess for tin research, export duty, weighing fecs,
smelting charges and geographical charges which include freight,
insurance, cost of bagging, etc.
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Table 14 gives the nett prices offered during 1948.

TasLE 14.
Local Price of Tin-Ore, 1948.

(On the basis of 75 per cent. tin content).
January-3lst March, 1948, average nett ore price... $160.53

1st April-6th April, 1948, average nett ore price ...  160.53
7th April-81st May, 1948, average nett ore price ... 160.28
June-December, 1948, average nett ore price ... 175.95
Average nett ore price for the year ... ... $170.99

(i) Tin (Metal).—By agreement the price of tin was fixed by
the United Kingdom Ministry of Supply throughout the year, and
is shown in Table 15. :

TasLe 15.
Price of Tin, 1048.
Period. . London. Local.
Straits Dollar Average.

January ... ... £500.0.0 $253.12
February ... 500.0.0 253.12
March 500.0.0 ~ ... 253.12
April 1st-6th ... 500.0.0 253.12
~,, Tth-30th 504.0.0 255.14
May 504.0.0 255.24
June ... . 554.0.0 280.77
July 554.0.0 281.23
August ... 554.0.0 281.45
September ... 554.0.0 281.17
October 554.0.0 280.96
November ... 554.0.0 280.77
December ... 554.0.0 280.77

The slight variations in the dollar price were due to varia-
tiong in the Banks’ buying raste. The price reached $282.02 for
a short period at the end of July and beginning of August, 1948.

() Export Duty on Tin-ore.—For many years tin-ore
exported to places other than Singapore, Penang, TUnited
Kingdom or Australia was subjected to an additional export duty
of $30 per picul, but in accordance with the charter of the
International Trade Organization this additional duty was
removed on the 30th June, 1948,

(See para. 43 for export duties for all minerals).

(k) Costs of Mining—Dredging.—Owing to the short periods
worked by some dredges, and to various factors connected with
rehabilitation generally, a definite figure for average costs would

be misleading. A reasonable approximation for normal working
is about 25-85 cents per cubic yard. )

Gravel Pumping.—As in the case of dredging average costs
are difficult to obtain during a period of rehabilitation, and, in
addition, the Chinese systemn of accounting as generally used
takes little notice of the difference between capital and working
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costs. and amortization of capital is rarely practised. The :nost
reasonable estimate of approximate average cost is $125 to $135
per picul of tin-ore. Generally mining costs have risen since the
end of 1947,

7. Bavxite.—Bauxite is the principal mineral of aluminium
used for the extraction of the metal. There has not been an
intensive search in this country for bauxite, but deposits have
been found in the State of Jobore and the Settlement of Malacca.
Pre-war iwo mines were operated by the Japanese in Johore,
but these are to all intents and purposes worked out. Although
there has not been any active mining during 1948 exploration
work has been conducted with favoursble results, and it is
anticipated that in the not too distant future mining for this
mineral will be re-started and production will be on a scale much
larger than pre-war.

Table 16 gives figures of production and export from the
inception of bauxite mining in Malaya.
TaBLe 186.

Production and Ezports of Bauxite.
(Long Tons). )

. Production, Total
Year. T e e e e o Exports,
Johore. Malacea. Total,
1986 ... 36 — 36 ... 36
1987 ... 18,600 . 18,000 ... 12,028
1988 ... 55,081 . 55,081 ... 55,751
1989 .. 02,256 - 092,256 ... 84,387
1940 ... 62,779 e 62,779 ... 2
41 . 50,824 — 50,824 ... 2
1942 J
1043 © .. 225450 170,000 395,450 ... 253,450
1944 )
145 ... . — —_ . —
1946 .. - — —_ —_
M7 . . —
148 . — _ — . —_
Totul ... 505,426 170,000 75,426 ... 406,252
TarLe 17.
Typical Analyses of Johore Bauxite Mined Prior to 1942,
ANALYRIB.
Name of Mines, |~ Ty T i ’
AIZ°B% | Fe2d%. | SP2Y%. l TI2%. | Tenition loss %.
ol Mine | ! o
B"I"‘.-ﬁuﬁ"“h Mufl.l’ Ba?l.' 57-58 67 f 35 0.8-1.0 g
e et banet .| 5560 | 2.08 | 3 'About. 1.0%
Sungel Kim Kim Mines, o
“Kota Tinga District. | 54-57 912 : 5.8 l 0.25 izsialu1 Holsturs 1om
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8. CoaL.—The only eoal mine in the Federation of Malaya
ia situated at Batu Arang, Selangor, and is owned by the
Malayan Collieries Ltd., where coal is won from both opencast
and underground mines,

(a) Methods of Mining—-(i) Opencast—Where the coal out-
crops it is quarried in opencast mines, the overlying shale being
first blasted and then moved by dragline excavators either into
various vehicles for disposal or else dumped direct where it will
not interfere with future operations. The maximum thickness
of shale stripped so far is about 120 feet, but it is hoped that it
will prove economical to take up to 200/250 feet. The coal in
the opencasts is mined partly by hand and partly by excavators,
and is now all transported by belt-conveyors. Opencast mines
have been worked around the perimeters of both seams. The
size of these workings increased with the introduction of large
excavating equipment, and prior to the war the main opencast
unit was producing some 40,000 tons a month. Since the
liberation the opencast workings have provided the bulk of the
output, whilst underground units are again being developed, and
it is expected that as these come into large scale production the
need for opencast mining will correspondingly decrease, except
as standby to meet emergencies or peak demands. Over the
life of the Colliery about equal quantities of coal have been won
from opencast and underground workings.

(ii) Underground.—The coal has been won underground in
eleven mines at various times, of which six were operating at the
time of the Japanese invasion. Subsequently all were flooded,
but two have been reopened for development as the main produe-
tion units. The upper seam has been followed down the dip at
one place for about 8,000 feet from the outerop and the lower
seam for about 8,700 feet.

In the early days of the mine most of the coal was won by
miners using picks with handles about five feet long, although coal
cutters and conveyors were used in the years before the war.
The method of mining was longwall in three ‘“‘lifts’’ or layers
with hydraulic stowing to give the maximum recovery. It is
now intended to mechanise all underground operations as far as
possible, and coal-cutters, loaders and conveyors are in operation
with the object of evolving a method which will enable a high
percentage of the coal to be extracted with the minimum risk
from spontaneous combustion and other hazards. Coal cutters
and belt-conveyors are in regular use and “‘Joy’’ and ‘‘Duckbill”*
loaders are being tried, but ncither the system of working nor the
machinery to be employed have yet been settled. Past
experience in the old hand-working methods is out of date since
mechanisation is nowadays essential.

The Collieries have met the consumers’ demands during the
year. Some of the 1941 consumers have changed over to fuel
oil, hence the demands on the Collieries are not so great as
pre-war.  During 1948 the price was unchanged at $20.50
per ton f.o.r. Batu Arang.
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TasLE 18.
tb) Yearly Production of Coal.
Year. T'ons. Value. Remarks.
$
1930 ... 567,166 ... 8,272,121 ... —
1931 ... 401,172 ... 2,317,061 ... -—
152 ... 282,860 ... 1,588,308 ... —
19533 ... 218.246 ... 1,208,250 ... —
1934 ... 321.860 ... 1,548,127 ... —
1935 ... 302,153 ... 1,914,022 ... -
6 ... 520.750 ... 2,594,179 ... -
1937 ... 628,948 ... 3,320,909 ... —

1938 ... 477908 ... 3,226,947 ... —
1939 ... 441,025 ... 2,431,073 ... —

1940 ... TB1.509 ... 5841778 .. —_

1941 ... 687.000 ... 5,527,000 ... —_

1942 ... 244590 ... e ... Japanese occupation
1943 ... 480,442 ... e - ve

1944 ... 409,100 ... - . "

202.¢ — . "
jogp . {202,900 L ;
{ 23,802 ... — ... Sept.-Dec., 1945
46 ... 224,674 ... 3,707,121 ... —
1947 ... 226,501 ... 4,176,368 ... —

1948 ... 375,460 ... 7,606,930 .. -—

TanLe 19.

Monthly Production of Coal in 1948.

Month. Tons, Value.
5

January ‘e 31,364 642,062
February ... 24,742 507,211
March 31,914 654,237
April .. - s 26,956 e 552,598
May 30,431 . 623,830
June 34,758 712,437
July 31,379 643,269
August 33,521 687,180
September 81,584 646,447
October . 34,904 715,532

November ... 31,008 637,500
Decernber ... 32,864 673,712

Total ... 875,460 ... 17,696,930
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The following is a general analysis of Batu Arar;g coal:

Moisture ... 21 per cent.
Volatile matter ... 85 .
Tixed carbon ... 85 '

Ash ... e 9 v
Calorific value as received ... 9,000 B.T.U.
Calorific value on dry basis ... 11,890
Calorific value on dry ash free basis ... 12,850 ,,

9. GoLp.—(a) The principal gold producing centre in Malaya
is the Raub district of Pahang, and the only large producer is the
Raub Australian Gold Mining Co., Ltd., who have operated for
many years. The progress of rchabilitation of the mine has
been retarded, due to similar difficulties as confronted the tin
mines. - However, in spite of those difficulties the progress
achieved is very creditable,

Gold is also found. in the detrital deposits associated with
tin-ore in the Bidor district, Perak, and is recovered as a by-
product from certain dredging operations in Selangor.

Tarre 20.
(b) Annual Gold Production Statistics in Fine Ounces (Troy).

Lode mining Alluvial Total
Year. fine ozs. fine ozs. fine ozs.
1936 27,811 9,968 37,779
1937 23,807 10,021 33,828
1938 30,514 9,695 40,209
1939 29,159 11,124 40,283
1940 35,000 689 ... 30,689
1941% ... 24,104 - 700 e 24,804
1942+ ... ? ? 1,024
19431 ... ? ? 2,213
1944t ... ? ? 1,212
1945+ ... ? ? . 287
1946 - 445 445
1947 3,647 1,665 5,312
1948 8,820 1,392 10,212

Appendix VIT shows the production of gold by States and
method of mining in fine ozs. troy.

(¢} Price of Gold.—The official prices of gold for the year
were as follows:

Gold of 900 fineness and above ... $69.40 per fine ounce

Gold of below 900 fineness ... 68.55 ’e

English sovereigns ... 17.08 each

English half sovereigns 8.54 ,,

United States dollars 3.50 ,,

Other Foreign coin ... 72.66 per fine ounce
* (January-September). t+ Production source unknown during Japanese

“‘occupation”.
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10, Irmexire.—This mineral is the principal constituent of
a residue known as “"amang’’, obtained after concentrates of tin-
ore huve been further cleaned in the dressing sheds. Dredging
companics and large opencast mines effeet the separation of
“amang’ from tin-ore (cassiterite) by means of magnetic
separators, and this mode of separation results in a residue rich
in ilmenite (Fe0, TiO,).

Tanre 21.

Annual Exportz of Ilmenite from Malaya.

Year. Exports, Value.*
Tons. $
1935 ... 2,431 7,371
1936 ... . 10,831 26,803
1937 ... 6,252 13,423
1938 ... 6,402 16,155
1939 ... ... 11,098 27,614
1940 ... 2,555 2,555
1941 (January-September;... 14 461
1646 ... Nil —
1947 .. .o 13,081 13,081
1948 ... ... 13,566 13,566

TasLe 22.

Monthly Erports of Ilmentte from Malaya for 1948.

Month, Tons. Value.*
$
January 1,600 1,600
February . 1.510 1,510
Mauarch o 15 15
April . 500 500
May — —_
June 2,080 2,030
July . 2,060 2,000
August 715 715
September . 1,250 1,250
October . 1,000 1,000
November ... 1,250 1,250
December ... ... . 1,696 e 1,696

Total .. 13,566 13,566

11, Irox-ome.—Mining for iron ores has not re-started since
the liberation, but the opening of the mine in Dungun, Trengganu,
which was previously worked by the Japanese pre-war, is under
consideration, and it is hoped that during 1949 this mine will
again become a producer. The stock.-pile of iron-ore at the
Dungun mine wharf loading site which was left by the Japanese
is now being exported.

* The value for assessment of export duty is fixed at $1 per ton.
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TapLE 23.

Production and Export of Iron-ore from Mines in Malaya
from 1935 to 1948.

(Tons).
Year. Kelantan. | Trenggana. | Johore. | Perak. | ., o’{ig?s on. e)?;g?t!s.
1935 .. . —_— 818,744 594,801 —_ 1,411,835 | 1,411,635
1936 .. .. — 1,064,259 500,288 449 1,654,906 | 1,654,647
198 o .. 40,223 991,119 519,339 1,147 1,560,828 | 1,660,342
1088 .. .. 159,900 905,316 549,960 923 1,616,099 | 1,815,178
1989 .. .. 210,930 1,048,037 631,556 768 1,942,621 | 1,989,860
1940 .. .. 226,241 1,109,715 425,550 957 1,962,463 | 1,035,314
1941 (Jan.-Sept.)} 154,697 680,275 314,005 715 1,148,977 | 1,149,199
1042 .. .. —- 90,660 — 116 90,776 —_
1043 .. .. — 30,718 — 17,843 48,361 —
1944 .. .. 11 1 -= 10,441 10,453 —
1945 .. .. — — — 18,375 13,375 —
1946 — — — —_ — —_
1047 -— - — 888 888 -
1948 -— — — 641 641 71,113
1948
Month,
January .. — — i — 46 46 20
February .. —_ - i — 55 55 -—
March .. — — ' - 53 53 8
April .. -— — - 57 b7 16
May .. .. —- -— — 84 64 7
June .. . —= — —_ 43 43 3
July .. .. — — — 27 27 10
August " - - ! — 39 39 —
September .. — — : — 32 32 26,567%
October .. -— — H — 95 95 33,036*
November .. —- — ! - a5 85 10,067*
December .. — — ‘ — a5 a5 491
Total .. -— —_— —_ 641 641 71,113

12. Kaouiv or CHiNA Cray.—This mineral is worked on a
small seale, chiefly for use in local .industries, The principal
sources are Tapah, Perak; Cheras, Selangor and South Johore.
Large deposits are available clsewhere in the country. Produc-
tion in 1948 totalled 923 tons, which was used locally.

TanLe 24.

Annual Production of Kaolin or China Clay.

Year. Tons. Value.
' b
1936 ... 121 3,025
© 1937 ... 293 7,825
1938 ... 1,158 28,825
1939 ... 494 12,350
1940 ... 408 8,172
1941 (January-September) 823 . 16,201
1942 ... -— e
1943 ... -— e
1944 ... -— —
1945 .. -— -
1946 ... 241 C—
1947 ... 1,003 4,765
1948 ... 928 44,230

* Includes old stocks exported from Trengganu,
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13, MaxgaNEsg-ore.—There has been no exploitation of the
pre-war mines since the liberation. Table 23 gives the pre-war
production and export figures.

Tanre 235.

Annual Production and Ezporis of Mangancsc-ore
from Mines in Malaya,

Total .
Yeur. Kelantan. Trengganu. Produc- E ?Otul
tion. xports.
Tonas, Tons. Tons. Tons.
1935 e ... 10,678 17,367 28,045 28,045
1936 ... 10,008 26,770 36,776 86,776
1937 e ... 8,667 23,126 32,793 32,793
1938 - ... 8,916 23,054 31,970 81,970
19389 ... 11,548 19,900 31,448 31,448
1946 .. 8,141 8,400 11,541 ?
1941 (Jan.-Sept.) ... 3,635 —_ 3,635 ?
1942 —_ )
1943 200 "
1944 G50 ¢ 10,000 10.900 3,000
1945 41 )
1946 — —_ — —
1947 - — - —
1048 — — -— —

L4, Tuxcsres-ores—(a) Wolframite.—Occurs in  several
localities and has been mined in Kedah, Trengganu and Pahang.
Elsewhere it has been obtained as a by-product of tin mining.
Mining for this mineral is at present on a very small scale.

TasLe 26.
Production of Wolframite in Malaya.
{Tons).
Year. Kedah. DPerak. Pahang. Trongganu. Total.
1813-17 ... 207 — — 841 — 1,048
1918-22 ... 927 e — 1,505 -— 2,432
1923-27 ... 492 — — w7 — 1,199
1928-32 ... 602 — —_— 250 -— 872
1833-37 ... 563 — — 350 -— 815
1938 ... 169 — — 120 — 289
1939 .o 174 — — 140 — 314
1940 oo 124 — —_ 152 — 276
1942 R — 19.8 — — 19.8
1943 x { 21.5 33.7 — —
1944 § - 995 01 { 29 54.7 - —
1945 — — — —_ - —
1946 — —_ — -_— —_ —
Selangor.

1047 2 — 3 27 1 33
19483 e 12 — — 82 2 46

(b) Scheclite.—The small tonnage produced during the year
was-from Kramat Pulai Limited in Kinta district, Perak, and was
obtained from small scale operations and dump retreatiment.
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Tapin 27.-
Production of Scheclite in Malaya.
Year. , Tons.
1916-20 ... 1,004
1921-25 ... 116
1926-30 ... 1,107
1931-35 ... 4,461
1936 1,364
1937 836
1938 573
1939 174
1940 56
1941 (January-Septemnber) ... 13
1942 e 16.2
1943 .. 52.3
1944 82.8
1945 - 10.5
1946 .. —
1947 11
1948 29

15. SUMMARY OF DPRODUCTION ACTIVITIES, 1948.—A summary
of production activities for 1948 is given in Appendix VIII
wherein are tabulated figures in respect of each mineral produced
during the year.

16. TalLiNGs RETENTION.-—As a means of control of residues
from treatment operations, all mines are required to construct
_retention areas into which tailings are deposited. The effluent
“ water discharged therefrom must contain less than 800 grains of
golid matter per gallon. In some instances the restriction has
been intensified because of some special local reason, while in one
or two others the restriction has been slightly relaxed. The
effuent discharged from tailings rctention areas is frequently
sampled, and if found to contain solid matter in excess of
800 grains per gallon, suitable action is immediately taken.
Dredging companies generally are required to re-slime their
worked out areas.

It has been found by the Agricultural Department by
experiment in various areas prior to the war that re-slimed areas
are suitable for growing padi and other crops. In addition, that
Department has carried out experiruents which have shown that
padi can be successfully irrigated by means of water containing

glimes from current mining operations.

During the year padi has been grown ‘with considerable
success at Kalumpang, Selangor; Kampar, Perak and Jelapang,
Pérak, when irrigated with mine effluent containing a considerable
quantity of solid matter in the nature of slimes.
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17. River Deviations.—The work of stabilization and
improvement of rivers and streams which suffered through lack of
muaintenance during the Japanese occupation was continued
during the year. A number of river deviations were satisfactorily
carried out in consultation with the Drainage and Irrigation
Department, and some of them were completed and brought into
use.

18. Weatner.—An unusually dry December caused a great
reduction of working hours in many hydraulic and gravel pump
mines. In Upper Perak and parts of Kinta district the annual
rainfall was well below the average. The expected rains towards
the end of the year brought little relief, and the water position
on some mines was a cause for anxiety at the close of the year.

Table 28 includes recordings of total rainfall at observation
stations adjacent to mining district.

Tanre 28.

htainfall Recordings.

State. ‘ 1037, , 1838. l 1939, 1948, I 1047, , 1948.
i i
| |
Perak.— ‘ !
Tanjong Rambutan .. -] 10643 92.75 06.90 — 128.96 82.21
Kamg:xr . . <o 14682 12823 | 12817 | 138.63 | 181.85 | 142.40
Tapa .. .. . .. 1B3.66 [ 140.20 | 132.80 | 181.80 147.41 114.10
Kelangor.— i
Kuvalas Lumipur . . -1 102.81 98.18 58.28 | 108.12 | 105.45 04.40
Negrl Sembilan, — :
Sere-mban .. .. .0 107.61 84.08 B4.35 05.81 95.77 82.72
Pahung.— :
Hentong ., .. . L - -— 84.04 84.07 | 105.68 &l
Kuantan .. . .. L - -_— 120.80 — 17540 | 118.63
Johore, —
Kota Tinggi . .. B -— — 113.55 | 118.28 | 151.01
Mersiag .. . . s e - - 52.830 | 120.27 | 108.25
Trengganag,— :
Euula Dungun . . cer — — —_ —_ — 80.06
Ledak,.—— f
Kulimn .. . . 4 e - —_ -— - 00.84
Perlip,— H .
Krki Bukit . . R — —_— — — -_ 60.33
Maiacea.— :
Jasin .. .. . P — —_ —_ -— 88.13

Part IV,

FINANCIAL AID BY GOVERNMENT TO THE
MINING: INDUSTRY.

19.  Fivancial Ap 10 Ltkopeax-owsep Mives.—In 1946
and 1947 the principal source of financial aid had been through
the Colonial Office—Ministry of Supply, London, but early in
1848 the systein was modified, inasmuch as the approval for sueh
assistunee  was  issued  dircet by the Financiul Secretary,
Federation of Malaya. The recommendations concerning appli-
cutions were formerly made by officers of the Ministry of Supply,
but this work was transferred to the Federation of Malaya, and
came under the scope of the Mines Department, and
Mr. . T. M. White, Inspector of Mines, was seconded for this
work.

The broad principles operative in 1947 continued to apply.
The -Secretary of State for the Colonies, in March, 1946, had
outlined the principles on which financial assistance would be
made available for the rehabilitation of European-owned tin mines
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in Malaya. Dredges in Categories “A”, “B” and ‘C of the
Storke Report would be eligible to receive financial assistance by
way of loans, the right of vefusal being reserved in those cases
where the life and estimatod profits of the property appeared
insufficient to warrant the granting of a loan. The same
assistance would also be available to tin mines other than dredges.
Applications for financial assistance on the foregoing terms were
to be accompanied by full available information regarding the
properties concerned and the claims for war damage compen-
sation. The assistance would take the form of advances for the
purposes of earrying out approved rehabilitation programmes.
Advances and loans would be a first charge on the repaired assets,
and would be off-set against any war damage compensation. In
the case of dredges, any debit balance remaining would be
repayable in equal instalments over a period of 15 years (or less
at the option of the company), with interest at the rate of
8 per centum per annum accruing from the date of the first
advance. In the case of gravel-pump, opencast, hydraulic and
lode mines, the period of repayment would be ten years, the rate
of interest being the same as for dredges. Repayment of capital
and payment of interest would not commence until a decision
had been reached on claims for war damage compensation or on
1st January, 1950, whichever was the earlier.

Where loans have been approved, advances have been paid
ab intervals to keep pace with the rehabilitation expenditure,
such advances being made available locally from the Treasury in
Kuala Lumpur or through the Crown Agents for the Colonies in
London, according to the purpose for which' the advances were
required. In general up to 70 per cent. of the approved cost of
rehabilitation has been made available by way of advances
pending the completion and exccution of legal documents; in
some special cases, 90 per cent. of the approved loan has been
granted. As to rchabilitation loans under this heading, 75
applications have been made since the inception of the scheme,
of which 68 had been approved in whole or in part at 3lst
December, 1948, by which dafe also a total sum of $49,335,337
had been made available by way of advances under this scheme.
Advances during the year totalled $19,798,100. The rate at
which the advances were made available under this scheme is
shown in Appendix IX, which also shows the progressive
production from ‘‘aided’” European-owned mines during the year.
The number of applications siill awaiting analysis and considera-
tion at the end of the year was four. No further new applications
will be considered if submitted after 81st December, 1948.

Throughout the year a fnirly steady increase of production
of tin-ore concentrates from European mines took place. In
January, 1948, 45,124 piculs werc produced as compared with
52,870 piculs in December, 1948.-

The statistics for machinery actively engaged in mining (see

- Appendix XVT) shows a verv considerable inerease in horse-power
throughout the year.

20. TnpusTRIAL RemapitrtaTion Fivawce Boarp.—This
Board was established with effect from 1st April, 1947, under
Ordinance No. 20/47 and amended by Ordinance No. 10/48 with
effect from 1st January, 1948. During the year the Chief
Tnspector of Mines was made a member of the Board. The
function of this Board was the granting of financial assistance
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by way of loans to industry generally. With regard fo the mining
industry, facilities were available to mines whose applications
were not considered in the scheme outlined in paragraphs 19 and
21 of this report, and was not confined to any specific mineral.

The following mines were approved loans by the Board:
Two tin mines—loans totalling $3,380,000.
Two gold and a coal minc—Iloans totalling $7,550,000.

The two tin mines which were approved loans had not
started to rehabilitate at the end of 1948, but one gold mine
operated throughout the vear and the coal mine also continuously
produced during the year.

21. FiNaxcian  AssistaNce 1o CHINESE  Mines.—This
continued to be available from the Chinese Tin Mines Rehabilita-
tion Loans Board throughout the year. Briefly the functions of
this Board. with which the Mines Department has been intimately
associated. may be outlined as providing financial assistance, by
way of secured loans to Chinese tin miners, to enable them to
rehabilitate their tin-mining propertics which had suffered damage
as a result of the Japanese war. ‘I'he Board’s activities were
governed by Ordinance No. 9/47 and an amendment under
Ordinance No. 3047,

The Financial Secretary is Chairinan and the Chief Inspector
of Mines is Deputy Chairman of this Board, which consists of
four unofficial and three official members.

In assessing the degree of financial assistance to be
vendered to any particular mine, the Board has been grently
assisted by the various branches of the Mines Department, and
by boring results made available by the Geological Survey. Tt
has been found necessary to ask for progress reports on each loan
mine from the Inspector of Mines. which has ineressed the work
of these officers considerably.  Mr. F. T. M. White was seconded
to this Loans Board as Technical Adviser, and has been a great
help to the Board.

A progressive survey of the work of the Board in 1048 is
given in Appendix X. which affords comparison hetween
(i) the progress in the number of loan applications
approved ;

(if} the progress in total amounts of loans approved;

(iii) the progress in total cash allocations by wav of (a)
cash advances and (b) ecredits to the Technical
Adviser’s Machinery Reserve.

and

{iv) the progress in the “*aided’ Chincse mines reaching
the production stage, and .

(v) the monthly production of tin-ore concentrates from
“aided’” Chinese mines. together with estimations
as to the value of (2) such production and (b) export.
duty leviable thercon.

Out of the 390 mines in respect of which financial assistanec
has heen approved, 282 were in sctual production at 3lst
Decewber, 1948, 264 were gravel-puinp mines and 18 were of
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other types, principally hydraulic and opencast. The reasons for
the difference in the number of loans approved and the number
of mines in production are beeause of such factors as:

(i) & number of “‘aided” mines were in course of rehabili-
tation, e.g., dewatering, construction and assembly
of equipment, etc., and will enter production in
1949;

(ii) a number of mines under the same ownership have
been granted individual loans but have been
‘‘grouped’”’, thereby enabling funds in respect of
two or more mines to be utilised upon a selected
fewer number in order to speed rehabilitation, on
the condition that the other mines of the ‘‘group”
would be progressively rehabilitated out of profits
from those previously rehabilitated;

(iif) the rehabilitation of a few mines In receipt of assistance
has been held up because of insecurity of the site
during the emergency, and for which alternative
sites were being sought, and

(iv) the compliance with conditions attached to the loans
in the case of those ‘‘approved conditionally’’.

With regard to actual allocations, the credits to “T.A.A.”
(Technical Adviser’s Account—>Machinery Reserve), are in
respect of diesel engines, pumps, piping, etc., given as part of
the loans and made available under the ‘‘Machinery for Mines
Scheme’’, which will be dealt with later in a separate short
section of this report.

The financial assistance rendered by Government has been
a most Important factor in achieving the very satisfactory
progress of this section of the industry, and without which
rehabilitation would have been seriously retarded.

22. SUMMARY OF I'INANCIAL ASSISTANCE TFOR REHABILITA-
TION.—The measures of financial assistance for rehabilitation
of the Mining Industry of the Federation afforded by the various
schemes outlined in the foregoing may be summarised briefly as
follows :

Financial Allocations available at 31st December, 1948:
(i) Tin Mining Industry—
(a) from Financial Sceretariat... $49,385,837
"(b) from Industrial Rehabilita-
tion Finance Board ... 8,330,000
{(¢) from Chinese Tin Mines Re-
habilitation Il.oans Board :
(i) Cash advances ... 12,841,698
(ii) Allocations from
‘““Machinery for
Mines Scheme™ .., 4,822,812
——— $69,820,347
(ii) Gold and Coal Mining Industries-— '
from Industrial Rehabilitation .
Finance Board ... $7,550,000
——— 7,550,000
Grand Total ... $77,379,347
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23. MacmiNery For Mixes ScueME.—Under this scheme
(iovernment sponsored the import of eguipment such as diesel
engines, gravel pumps, water pumps, piping, belting, ete., in
order to expedite the supply of these materials to the Chinese
miners.

The scheme was administered by Mr. F. T. M. White.
Technical Adviser fo the Chinese Tin Mines Rchabilitation Loans
Board. The total f.o.b. cost of the equipment ordered, which
was placed through the Ministry of Supply, was approximately
$6,000,000. The equipment which started to arrive in the latter
half of 1946, had almost completely arrived by the end of 1948.
It was found that some of this equipment would not be required
by the mines. and as other industries being rehabilitated badly
required thalt equipment it was diverted to them.

The overall position of the scheme is as shown in
Appendix XTI,

It is -of interest to record that the fotal horse-power of
diesel engines released under this scheme to "‘aided’” Chinese
mines as at 31st December, 1948, was 33,247 h.p., a figure
representing 25.4 per cent, of the total diesel horse-power
employed in the whole tin-mining indusiry in 1941. This figure
is not inclusive of the engines disposed of by cash purchase to
other inferests.

Parr V.
EMPLOYMENT.

24 EsmrrLoymest.—During the first months of the year,
fabour on Chincse mines demanded higher and higher wages; in
spite of the attempts of the Malayan Mining Employers
Associntion to regulate increases, certain miners acceded to the
demands under threat of having their mines and equipment
flooded as 8 conscquence of & strike by the whole labour force.
Whers part of a labour force was willing to continue to work
intimidation resulted. With the beginning of the *‘Emergency’”
many trade unions were declared illegul and most of the leaders
disappeared, miners were no longer threatened with strikes, but
muech of the labour became surly and undisciplined.

Whilst in the first half of the vear rehabilitation was nol
lLeing influenced by the ‘‘Emergency’’ there was a steady increase
in the labour force employed on mines, but since June
rehabilitation has slowed down, and the continuous increase which
was seen during the first half of the year was not maintained.
The total number employed at the end of the year shows an
incrense of 20 per cent. compared with December, 1947, whilst
the number of Malays employed has increased by 75 per cent.
Chinese, who comprise 69 per cent. of the total employed, are
mainly engaged on gravel pump mines.
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Taprr 29.

Monthly Statistics of Labour Employed on Mines, 1948.

Month. | Tin., Coal. | Gow. | Miscel 1 Total.
January .. .. 40,5144 2,602 585 78 43,809
February .. .. 41,420 2,619 733 111 44,883
March.. .. .. 42,578 2,654 | 660 | 149 46,036
April .. .. .. 43,337 2,664 632 122 - 46,805
May .. .. .. 43,452 2,613 607 128 46,798
Jue .. .. .. 44,117 2,500 842 122 47471
Juy .. .. .| apu1z 2,509 631 117 48,669
August A 46,111 2,370 600 1,016 50,007
September .. .. 46,373 2,354 594 931 50,252
October .. .. 46,304 2,381 610 1,049 50,344
November .. .. 46,761 | 2,482 846 1,108 50,947
December .. .. 46,858 2,172 617 1,620 51,267

1947 .. .. 80,362 | 2818 | 529 44 12,748

1041 .. .. T2 | 5,900 3,031 147 86,799

TABLE 294,

Labour Employed on Mines, by States at 31st December, 1948,

States. REuropeans.! Chincse. -| dndians. Malays. N(;,télllgltl- Total.

alities.
Perak - .. 232 19,308 - 3,750 4,364 278 27,082
Selangor .. e 156 0,823 "1 .. 2,887 1,447 58 14,276
Negri Sembllan .. 10 b 128t 77 282 3 1,656
Pahang .. .. 48 2,17¢ : 119 575 57 2,970
Johore .. .. 3 537 16 75 -2 633
Trengganu .. .. 10 a4 ! 157 1,438 — 2,203
Kedah .. .. 3 2t : 33 92 — 422
’ Perlis. . ' 15 — 927
Kelantan —_ —_ —
Malacca 4 e 251
Totals 8,202 423 61,270
1047 .. .. .. 436 30,076 . 6,447 4,742 1,047 42,748
1041 .. .. Classification not available. 86,709

A full analysis of the cmployment statistics is given in
Appendix XII. Tables 29 und 294 do not include hiolders of
dulang passes of which 20,281 were valid on 81st December,
1948.  For production figures see Table 13. Fach pass was
limited to 45 kattics sales per month. -

25. Wagps.—The following Table 80 shows the monthly
wages paid for skilled Asian mine workers and per shift for
unskilled labourers employed in the industry: .
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Tasee 30.
Compurative Wage Rates in the Mining Industry.
Average Wage. etc.

1948,
Occupation. Doasan |orear T %;;l"_”' T T
| : i Peruk. Selangor.| ..o Wi, ‘Pahang : Johore. | Trengganu.! Kedah. ; Perlis. .'.\Ielacca.
R e i —
$ s | 8 | 8 $ s | s s | s $ $
Keopalas (Foremen). . 80——75 139.20 ‘ 137.40 © 145.02 158.65 | 152.00 | 145.00 130.00 (150—200] 180.00 | 148.75
Assistant Kepalas .. 40--45 110.00 | 98.60 | 108.57 111.48 | 105.00 | 107.50 85.00 1100—130 160.00 | 132.50
Fitters . s 40—60 127 05 i 119.00 | 115.48 125.55 | 142.00 | 119.80 90.00 | 200.00 | 180.00 | 120.00
Curpenters .. 35-—45 120,00 | 123.00 89.60 105.00 | 113.00 | 80.00 94.00 | 180.00 | 180.00 | 120.00
Engine Drivers e .. 5570 170.00 | 124.20 ' 136.03 128.33 | 174.00 | 145.00 88.00 | 120,00 | 150.00 | 170.00
Assistant Engine Drivers .. 40—50 130,00 | 82.00 89.26 91.66 88.00 |  95.00 65.00 80.00 | 130.00 | 130.00
Electricians . .. 6576 150.00 . 125. 60 126.03 o 150.00 '[ - 250.00 ¢ -~ 150.00 —
Assistant Flactncmnﬁ 35—355 89.10 ' 66.08 ! - 120.00 — 66.00 | - 130.00 -—
Par Bhift of eight hours,
‘ c. $ . $ ‘ $ l $ 5 I $ s $ ] i 8
Unskilled labourers (a l :
labour not mentioned ubove) 40-——60 —_ - i -y - - P — — e
Pong Sau .. 1.30—2.80| 1.64 | 1.73 ‘ L4 148 | 1.50 283 170 3.00 ‘ 1.57
Chap Kong .. -~ 1.13—2.60 1.35 1.50 1.61 1.36 1.37 2.11 | 1.60 2.80 ! 1.42
Kongsi Kong - 1 1.00—2.30 1.26 1.44 1.49 1.256 1.37 2.14 1.50 2.50 1.14
Indians * . i 1.65—2.19 1.85 1.33 2.31 2.02 — 1.84 2.40 — 2.33
Chinese Women * - ‘0.90—2.10 1.85 1.89 1.83 1.80 1.20 2.45 | 1.20 2.20 2.36
Deaily cost of foeding _ Troi—k77| o9l 102| 108] 1esl 1ss | — 00! ase | 1as

As will be seen from the above statistics there has been an increase in the wage rates compared with 1947,

* Free food Is provided cxeapt for these ut.enodm
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Part VI.

ACCIDENTS TC LABOUR ON MINES.

26. FaranL Accipents. -The statistics relating to pre-war
accidents cover only the States of Perak, Selangor, Negri
Sembilan and Pahang, but subsequent figures relate to Malaya
as a whole. Fatal accidents classified according to methods of
mining ave tabulated in Table 31.

, i TasLE 31.

Total Fatal Accidents, 1948.

-Miscellancous Total
F States. Dircdg- Gravel Opetn- Ung(‘ﬁ- H,\{{irau- (s:)ccil(}etgls 1}0t No. of
ng. pumping. cast, ground, C. c:,;gnei n accidents.
l ]
Perak .. 3 3 . - 2 3 13
Selangor .. — 1 o - — 1
Negri 8embilan - 1 N — - 1
Pahang R — 3 = —— g
Johore . O - — — - i 1
Trengganu .. — ' — — — - — 1‘ -—
Kedsh .. .| — | — i - - =
Perlis .. b ‘ - B 1 2 — - ‘ 2
Kelantan ..} -~ | — : P ~ — -
Malacca L = ! — —
Totel ..{ 4 | 7T ; -- | & 2 i 3 21
1947 .. . 3 : no| ot | 2 — — 17
TaBLE 32.
Statistics showing Comparison betwcen Number of Fatal
Accidents and Average Monihly Number of Persons employed in
the Mining Industry.
* Average Féta,]ity rate
Year. Number. monthly per 1,000 men
labour force. employed.
5 1937 75 88,285 0.85
1938 ... .. b6 57,663 0.97
1939 ... ... 43 72,954 0.59
1940 ... ? 91,145 —
' 1941 ... .. 2 .. 86,799 .. -
1946 ... 8 26,019 0.31
1947 ... e 17 31,111 0.546
1948 ... -... 21 46,444 0.45
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Tarre 33,

Statistics showing Comparison belwcen Number of Fatal
Accidents and Number of Persons employed in the Mining
Indusiry in cach State, 1948.

. Average Fatality
Stuen Number, Ty reper
employed.
Perak ... 18 26.318 0.454
Selangor ... 1 11,682 0.03
Negri Sembilan ... 1 1,719 0.58
Puahang 3 2,537 0.85
Johore 1 633 1.58
Trengganu - 2,203 -
Kedsh ... e 422 -
Poerlis 2 700 2.86
Kelantan . e — e — —
Malacea .. eee o 230 —
Totals ... 21 46.444 0.45

Appendices XIIT and XIV give further analysis of the 1948
fatulities.

Parr VI

27. Macuixery AND Powkr vuvsep ox MiNes.—Delays
experienced in the delivery of new equipment were not so marked
s in 1047, but they are still having a retarding effect on
rehabilitation of the industry. ¥lectric power in Selangor has
been rationed, but towards the end of the year under review the
quantity of power available was incrcased. This shortage has
been due to lack of equipment but the position is gradually being
improved. The total horse-power in use by mines of all kinds
at the close of the year was 244,746 H.P. ’

Detailed machinery statistics for pre-war years 1946, 1947
and 1948 are at Appendices XV and XVI wherein machinery
is clussified by States, methads of mining, minerals mined ane
type of fuel or source of power used.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5



Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

TasLE 34.
The following are approximate costs of power and supplies, etc., during 1948:
Approximate Costs of Power, Stores, Etc 1948.

| X h. erlis. l Kol Malacca
Item \‘ Peralk. ‘%elanaor i\ Sem%gli';n Pa.hanur Johore. [ lrengoapu l: Keda | jan )
g B B B
N - - ! ‘
l - S $ ¢ t § ¢ | $§ ¢
‘ 8 c. ‘. S ¢ ‘ § ¢ | § ¢ : ’ c l $ | | ‘
i Y
Tlectricity per unit (from Power Co. ot‘ ! o } \ \‘ ! B j \ ‘.
Government) .. 354 | 379 - R R | — — i }
} | ! N : o N —n _ o 5
: L A6 ; 03 | 80 65
High speed diesel oil per gallon .. . 53 fid GEM 60 60 103 5
oil al a sy 55 BT TR 60 - 46
p S i ] 01 | 4 | ¥ | i
T.ow speed diesel ol | i | | i
Coual per ton c.if. .. — 2310 % — 3800 1 — — —
b2 23 1 35 | 28 95 1 25 25 | — 22
Iron Castings per lb. ‘ 28% I 23 ‘ 242 i | i o
4 ‘ ‘ : 25 | 517 | 550 ¢
Palong Planks (16”x 12" X 1§7) “ 4 93 3 88 398 403 6 1 } | N .
» di | 7 ? 80 250 | 150 | 1 —
Palong Poles (30" long, per 1 diam.) 199 70 104 66 \‘ ! l . | w o
~ 50 6 : : —
Cement per bag ‘ 484 | 473 512 | 511 | 65 1 ; | } "
Nails per lb. “ 313 33 36 | 32 - 39 40 0. — | 2
‘ — s ‘ 45 00
‘ 7 : 6 00 | 35 00 |60 00
Attaps per 1,000 l 48 00 l 68 78 139 44 27 00 . 8 | ‘
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Part VIII.
MACHINERY BRANCIL.

28. History.—The Machinery Branch was originally formed
for the inspection of portable steamn boilers and engines employed
in the early days of mining in Malaya. Supervision of these
boilers was necessary, especially in view of the elementary
knowledge of the staffs in charge, and Government enlisted the
part-time services of steam engineers employed by commercial
companies. The position was regularised about 1807 when it is
believed the frst Inspectors of Boilers were appointed by
Government. A rapid expansion of mechanisation of mines and
of other industries followed and the Inspectors of Boilers, later
Inspectors of Machinery, bocame responsible for the inspection
of other forms of prime movers such ug gas and oil engines and
of the machinery driven thereby. Later the additional duties
now obtaining were imposed on the Ingpectorate.

29.  MacaiNery Exactvents.—The Enactments and Ordi-
nance at present in foree, under which the Machinery Branch
operates are:

The Machinery Enactment, F.M.S. (Cap. 202).

The Machinery Enactment, Johore (No. 62).

The Muchinery Ordinance. 8.8. (Cap. 206).

The Steam Boilers and Engines Enactment, Kedah
(No. 117).

The dutics under the above Fuactments and Ordinance
include the survey of steam boilers. steam engines, other prime
movers, pressure vessels; the inspection of all machinery and the
certification of machinery stuff. ~ Examinations of candidates for
Certificates of Competency as Engineers and Dredgemasters and
the viva-voce examination of engine drivers are carried out as
well as the investigation of all accidents to persons in connection
with machinery and the serious brenkdown of machinery. In
Kedah the Enactment limits the above dutics to the inspection
of steam machinery and the investigution of accidents.

In effect. the work donc by the Machinery Branch is that
which is carried out in the United Kingdom by Board of Trade
Surveyors; the Boiler and Machinery Insurance Companies, and
Inspectors of Fuactories under the Factories Act. Machinery
Insurance Companies, which operate on s large scale in the
Federation of Malaya, employ no insurance inspectors and rely
upon the Certificates of Fitness issued by this Branch.

The machinery under inspection comprises all machinery
in the Federation of Maluva, exeept certain eleetrical machinery,
thut operated by the Mulayan Railways and vehicles. Such
machinery, which may be operated only under Certificates of
Fitness, is chiefly in use in Government and commercially-owned
Power Stations; by Goevernment Departments, and in the Mining,
Rubber, Palm Oil, Rice Milling, Fruit Canning, and other
industries established in the country.

The aggregate horse-power of machinery in operation is still
upknown, as with the skeleton staff available it has not been
possible to cover all the Federated Stutes: and Pahang,
Trengganu, Keluntan and Perlis contain large areas where
shortage of staff has prevented machinery inspections. There is
no legislation covering muchinery in these States. The horse-
power of boilers and prime movers under Certificate at the end
of the year totulled approximately 253.000.
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Much time has been occupied, both by the staff at Head-
quaiters and the Inspectorate, in duties not normally carried out
by the Machinery Branch. It has thus been necessary to carry
out valuations of machinery in charge of the Custodian of
Property, for the Rehabilitation Loans Board and of Japanese
reparations machinery, in addition to duties on tender boards.

30. ApwminNiSTRATION AND SrafF.—The Machinery Branch
prior to the 1941 war in Malaya was attached to the Mines
Department; after the liberation and the return of the Civil
Government in April, 19468, the Machinery Branch was attached
to the Public Works Department but in January, 1948, it was
transferred back to the Mines Department.

The Inspectorate organization is shown in the following

chart:
C. I. Mines, F. of M.
I
C. I. Machinery, F. of M.
i Ipoh ] Tapah | K. Lumpur | J.Bahru |
Penang Taiping Kuantan Seremban Muar

Penang.—Covering Penang, Province Wellesley, Kedah
and Perlis, with assistance from Taiping Office.

Ipoh, Taiping and Tapah.—Covering Perak.

Kuantan.—Covering Fast Pahang, Kelantan and Treng-
ganu.

Kuala Lumpur.—Covering Selangor and West Pahang.

Seremban.—Covering Negri Sembilan and Malacea.

Johore Bahru and Muwar.—Covering Johore,

Of the above offices, Taiping, Tapah, Kuantan and Muar
are not yet opened due to shortage of staff and office accommo-
dation. No provision has yet been made for offices in the States
of Kelantan, Perlis and Trengganu.

At the end of 1947 six officers were available to fill twelve
duty posts, and by the end of 1948 only eight of the posts
were filled. .

31. MacmineERry INSPECTED.—Shortage of staff prevented the
full number of inspections as required by the various Enactments,
in fact inspcctions fell far short of requirements, but the more
potentially dangerous machinery was inspected.

-

Table 36 shews detfails of the machinery inspected and
certificated, but this does not rcpresent the total in operation,
as in pre-war reports. The horse-power of prime movers under
certificate at the end of the year was as follows:

Boilers 101,437 H.P., Oil Engines 139,874 H.P., Gas
BEngines 2,113 H.P., Water Turbines 9,855 H.P., and
the total horse-power was 253,279, which represents an
increase of 98 per cent. compared with 1947,

It should be noted that ‘‘horse-power’ is an obsolete term
as applied to boilers, which in future will be assessed on heating
surface only. The boiler ‘‘horse-power’’ quoted above is
empirical and is included for comparison and continuity with
previous reports., :
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32. New Prive Movers.—A total of 28,794 horse-power of
new boilers and prime movers was installed during the year,
and details are shown at Table 835, This figure is included in the
totals given in paragraph 31. Included in this total are
94 Paxman and Ruston Hornsby oil engines, which praectically
completed the delivery of tho engines specially ordered for the
rehabilitation of mines. Ninety-five per cent. of the total horse-
power of new machinery was of Empire origin, and was chiefly of
United Kingdom manufacture.

In addition to prime movers a considerable number of new
gasholders (pressure vessels) have been installed during the year
for the storage and pressure discharge of liquid latex. These
have been fabrica{ced locally from imported materials to the design
of this Department,

Rubber Estates have installed very little new factory
machinery during the year but a number of additional pressure
tanks of large capacity for storing latex have been erected in
Selangor.

Ingineering Workshops, almost 100 per cent. Chinese-owned,
scem to have revived to a large extent their pre-war activities
with the financial aid of the Industrial Rehabilitation Loan
Board, and the arrival of some 400 second-hand machine tools
ex Japan was arranged by the U.K. Reparations Committee in
Tokyo, and distributed mainly in Perak and Selangor.

Taple 35.
New Boilers and Prime Movers installed, 1948,
{New Boilers.)

i British Foreign , -
manufacture. manufacture. Tutal.
No. | HP. | No. | HP. . No. i IP.
Jdohore .. -- & .. . 1 fo230 ! 1 | 230
Malacea . LT B < - -
N. Sernbilan [ - e - I - ——
Penang .. 2 5 44 - - 2 44
Perak 2 1 1m - . { 2 ] 1M
Selangor .. R . . I .
Total .. 4 | 221 1230 L5 | o481
New Internal Combustion Engines.
13ritish Foreign : .
mannfacture. | manufacture. | Total
©Ne. | P No. | mr | xe. | iLp.
Jdohore .. a8 . 2,770 4! 37 | 43 | 2,807
Malacen "~ . .- 5 288 | 40 . 8 ; 328
XN. Sembilan ° 13 236 ° 1 120 | 14 3566
Penang ... 28 8487 .. | - 28| 548
Perak .. 198§ 13,918 : S 394 . 204 : 14,312
Solangor .. 57 4,650 . 4 342/ 81 | 4,992
Total .. 34l 1 22,410 . 15 933 | 356 | 23,343
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Accidents involving Gricvous Hurt Investigated.

The following record is probably incomplete as some accidents may not
have been reported :

TasreE 39.
‘ Mining. I Agriculture. 1 General. \ Govemment.\ Total.
, e A T A e
3] T | = 2l gl 2 53 ) é & =
g|la| B aiw ElA B2lalx gl &1 E
- o . - - T -_‘—7} T . 1 T i
1
1947 Total .. .. .\2 s.—{z%1 2 1 7| 1] 1] 1}— ekls 3
1048 Total .. .. .| 2] 3| 1l 2} 8| 5 21| 8 J B I T
johore .. .. .. —|—] t|els|5|1}3l3j—|—|—|3 6|89
Perak .. .. .,;1[1]—[—‘1 [N I i I I B U Ry B T B B
8 .. . o —_| - — 1 1| —| — | —]— 2 & | —
elan[f?-v | IJ 2| —i't’—b-A " l

No accidents were investigated in Kedah, Malacca, Negri Sembilan,
Pahang or Penang. .

37. AccipENTs To Macuinery.—Thirteen major breakdowns of
machinery were reported and investigated during the year. In all these
cases oil engines were involved. In 9 of these cases the breakdown was due
to the failure of the crankshaft. Arising from breakdowns of certain types
of engine, proposals for the modification of the design and equipment of

these engines have been discussed with the local representatives of the
manufacturers.

38. Boarp or FExaminers.——Examinations were held throughout the
year in Penang, Perak, Selangor and Johore, and occasionally in Negri
Sembilan and Malacca. Examinations were held for Certificates of Compe-
tency as 1st and 2nd Grade Engineers, Dredgemasters, and 1st and 2nd
Grade Engine Drivers. Details usre shown in Table 40. In all, 1,063
.candidates were examined, of whom 859 were successful. This compares
with 650 candidates examined and 566 passes in 1947, increases of
64 per cent. and 52 per cent., respectively. Of the 44 candidates for
Engineers’ and Dredgemasters’ Certificates, 80 or 68 per cent. passed.
Of the 1,019 candidates for Engine Drivers’ Certificates, 820 or 81 per cent.
were successful. )

: TaBLE 40.
Board of Ezaminers.

Results of Examinations held in 1948.

. DREDGE- |
\ ENGINEERS. MASTERS. ‘ ENGINE DRIVERS. TOTAL.
B ] -
l 1ot Grade. | 2nd Grade. j 1st Grade. | 2nd Grade. ‘1 l\
_ T ' [ (1 % l
' 2 9| ' < 3
g gl l T g 2 -
L~ : . k-] o s
S s SE S S = | ¢8
SRIZ|E (2B 2 |25k 8 |EI2E| &2 |2R[&]&| 288 | & |A
Johore 1 I —| 1] 5 [ sl 1l —l<=]—1la|s]| shn I o4 | 17| 152 [128 ) 24
Maaeon | —1 —| =t —=l 2l == =] 1} 1]~ 14124 |— 16 | —
N.Sembilan | — | — | — | — 1 —1-+| — | == |18 |12 | 1(30]84| 5 52|46} 6
Pabang I B P e e el (el Bl Il el Bvwl Il gl Myl oo
Pemang .| — | —|—=| 1| 1i={|z= |52 i3] 8o 0020 14l 8 28
Perak 12| T T 2] 2] = |z2t| 15| o {108 | 80|28 (229 188 | 41 | 862 |286 | 76
Semgor ()| 1|—| 1| 4| 3| 1| 7| 4| 3 |6s|50) 9|01 206 | 66| 341 271 70
Total f\ 4 \ 1 J 3 ) 12 ‘ 10 228 % 1] 9 ]246 1195 , 51 \773 l634 139 11,063 \859 ‘204
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The {following Certificates of Competency were issued in
addition to the above:

Without Ezamination to eight Ist Grade and two 2ud
(irade Fngineers, $wo Dredgemasters, five 1st Grade and
threc 2nd Grade Engine Drivers, holding necessary
qualifications.

Endorsements.—13 Engine Drivers obtained endorsement
of certificates following examination.

Duplicate Certificates.—178 Duplicate Certificates were
issued, three to Engineers, eight to Dredgemasters and
167 to Engine Drivers. In the majority of cases the
original certificates had been lost or destroyed during
enemy occupation,

Itestricted Certificate.—One restricted cortificate  was
issued to one Dredgemnster.

Parr IX.

MINERAL ORES AND STATISTICS BRANCH.
(MINERAL ORES ENACTMENT CAP. 148).

39.  Duries —This Branch is responsible for the compilation
of complete records of all minerals mined in the country, and the
supply of statistics concerning mineral production to Government
Departments, International Tin Study Group, Ministry of Supply,
Tin Research Institute and many other establishments. It is
responsible for the publication of the Quarterly and Ysarly
Statistical Bulletin relating to the Mining Industry, which is
despatched to all parts of the world. The data shown in the
Bulletin is now recognised as the authentic figures for the
Federation of Malaya.

Under the Mineral Ores Enactment all officers of this
Branch are empowered to inspect Licensed Mineral Ore buyers'
books, stocks of mineral, authorities for sale and permits to
transport minerals,

40, LICENCES ISSUED UxDER THE MINERAL Orrs Exscr-

MENT,-—
Tapre 41,
Tin-ore Buyers Licences issued.

Year. Europeans.  Chinese. Japanese. Total.
1936 17 04 2 113
1937 .16 o a7 2 115
1938 ... 18 .. 101 1 120
1939 .o 17 08 1 116
19407 .

1011 ) No records.

1946 P .. 105 107
1947 oo 11 o108 e - 119
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TanLe 432.

Tin-ore Buyers Licences issued by Stetes, 1948.

States. Europeans. Chingse. Total.
Perak 7 72 .79
Selangor ... 4 27 - 31
Negri Sembilan ... 1 5 6
Pahang . . — 3 w1 B
Johore e = 3 el 0B
Kedah 1 . 2 3
Perlis - 1 1

’ Total ... 18 .. 118 ... 126

Nore.—Licences issued to Japunese were for the purchase of ‘‘amang”
& from which ilmenite is extracted.

TapLEe 43.

Tin-ore DBuyers Sub-licences issued.

Yéar. Chinese. Total.
1936 ... 67 67

1937 ... 72 72

1938 ... 67 67

19389 ... 61 61

}gi(l) } No record.:. _

1946 ... 29 - 29

1947 ... 34 34

TinLE 44.

Tin-ore Buyers Sub-licences issued by States, 1948.

States. . Chinese. Total.
Perak ... D2 82
Selangor e . 9 e 9
Negri Sembilan 1 1
Pahang e . . C—
Johore ... 1 1
5 Total ... 43 ... 43

Parr N.

DANGEROUS TRADES ENACTMENT.

- 41. CarciNing LiceNces.—In some areas arsenical and iron
pyrites are found associated with the tin-ore, the concentrates
of which. require caleining for efficient ‘‘cleaning’’. This is
permitted only under licence and in approved types of furnace.
In 1939, 66 such licences were issued, whilst in 1947 only 17
were issued. :
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The following table gives the figures for 1948:
TanLe 45.

1848,

States. Total licences.
Perak
Selangor ... 18
Negri Sembilan ... -—
Pahang 1
Johore —
Trengganu ... —
%:S?:‘ ! Not apphc ible,
Malacca —

Total ... 24

Part X1
EXPLOSIVES ENACTMENT.

42,  Exrrosives.—Considerable quantities of explosives are
used in connection with mining, the purchase and storage being
controlled by licence.

Owing to the Emergency, close supervision over the
purchase, storagc and use of explosives became necessary during
the latter half of the vear.

The number of magazine licences issued and the quantities
of explosives used during 1948 are shown in the following table:

TarrLe 46.

Cansumption of Explosives, 1939.
Amount of exploswes used.

Explosive Gelignite A Detonators
Ntates. licences. Ibs. rounds.
Perak oo 1T20 0 21218 L. 165,389
Selangor ... . 65 ... 77,988 ... 16,367
Negri Sembilan ... 1 .. 39 .. 590
Pahang ... 33 ... 183,227 ... 288,507
Total ... 2"'1 .. 263,227 ... 470,823 -

By way of companson tvpical monthlv requirements during
1946 ure given in Table 47:

TaBLE 47.
’I'ypzcal Monthly E:rploswea Requzrementa, 1946

l
! Detonators | Detonators Plastic | Safety ! Elecetric
States. (oxﬂlmus) {electrie) RIS fuse { eable
: Neo. ! No. tbs. | fathoms. feet.
Perak . . 1,360 | - 248 | 550 | —
Selangor . 10,765 | 320 8,634 . 9,422 ¢ 4,830
Negri Scmbilan L3 10 - 4 | 3 |
Pahang cay 200 | W 24 61 | -
Trepgganu ., - 600 - | 530 1.210 —
! 0,460 l] 246} 4,880

Total ..{ 12,085 , T a0
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TanLE 48.
Explosives, 1948.

No. 'Qf Weight in I‘f»s._ugxgplosi\'ea used. Gelatine rc;'\q]'g'dgt;)f
States. ﬁ‘c%%aé/él;e Gelignite ?é];“tfllr’llf Fuse. ApI(I)l‘I,IVl é);lrﬁfl dynamite. deg;gg?ors
Colld, 1bs.
Perak .. 121 7,386 — — — - 59,910
. Selangor .. .. 17 | 158,153 - 1,155 26,112 — 124,240
Negri Sembilan .. 2 90 - 4 — - 450
Pahang .. . 5 35,708 | 61,250 T 100 19,900 161,627
Johore .. o 1 —_ _— —_ —_ - -
Trengganu .. — 1,718 405 1,202 — — 25,897
Xedah .. .. — 80 — 17 — — 120
Perlis .. . - 7,482 — 2,414 — — 31,225
Kelanton .. — —_ - — —_ —_ —
Malacea .. .. 1 185 — 148 — - 1,108
Total ..| 147 | 210,777 | 61.455 | 5,080 | 26,212 10,000 | 404,367
Pacr XIIL.

ADMINISTRATION OF THE MINES DEPARTMENT.

43. Srarr.—This Department consists of three branches—
Mines, Mineral Ores and Statistics and Machinery, and
Appendix XVII shows details of the organization.

During the year each branch has been understaffed both in
senior and junior officers, but it is hoped that these vacancies
will be filled early in 1949.

Inspectors of Mines have been stationed in Trengganu and
Kedah during the year where offices have been established.

The rehabilitation of the mining industry has entailed much
extra work for all officers, who have been more than fully occupied
with the execution of their own normal duties. The staff have
carried on with their field duties, inspite of the activities of the
terrorists, but it has been necessary at times for officers to take
an armed oscort with them into the more dangerous regions.
I am very pleased to report that the field staff have not suffered
any casualfies in the course of their field work, although mining
fields generally have been subjected to terrorists activities.

44. DEPARTMENTAL REVENUE.—(a) Mines, Mineral Ores and
Statistical Branches.—The tobtal revenue derived from all sources
connected with mining for 1944, excluding the Machinery Branch,
amounted to $30,144,747, and is shown, classified according to
source, in Table 49.

This represents an increase of approximately 115 per cent.
over the revenue of 1947, the principal item of revenue being in
respect of Export Duty on Tin-ore and Tin.
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TaBLE 49.

Mines Department Revenue, 1948.
Total Revenue from Sources connected with Mining.

Head- " Ne; Treng-
Sources, quarters, | Perak. | Selaogor. | (SRR | Pahang. | Johore. | UMK | Eedah. | Perls. | Malacea | Total Total,
$ $ ] I $ $ 3 ] $ 3 $ $ s
(A !nb:ms OIFF‘MIWCE. 7,900 3,100 600 800 300
re-buyers o - o ) -— — —_ —_ 2,9
Ore-buyers Snb~ueenm . —_ 160 46 5 — 5 —_ - - - 1 ,;(l)g 11,{%
Duhnz Passes — 13,954 5,268 520 289 147 _— - —_ —_ 20,178 20,027
Hearch, Registration, .. — 4768 1 — - — - - - - DHe a2t
Conart, (Sn o ton) - - — 166 58| ~— - - = 288 20
Miscellansous
() Tribute nvom Suml lnrlor Tln "
Dredging, Ltd. . — 4,307 — - — - —_ —-— - —_ 4,307 19,000
(#) Unclassified . 1,125 2,881 26 51 8 5 —_ —_ - —_ X 054
Total 1,125 20,568 8,494 1,176 753 515 — — — — 1 asm 63,638
® %ﬁ"i\m Minbg Loases 79,070 | 125518 | 96,892 10,689 3,508 4,616 2,000
Prewnis on Min — 07 1
Rent on Mining | - 199,600 67,196 10,836 21,135 il 11,732 1080 2,104 z.@ ﬁ?;m ‘“v“";
Prospecting Licences .. — - - 50 5 1,190 250 — 25 1,590 452
[ndividunl Mining Licences —_ — - - - - — — - 850 350 427
Misceliancous Rotelpta .. .. - - — — —_— —_ o 75 14 -— 2n 784
Total —_ 218,780 | 182,714 87,708 81,649 14,789 17,619 15,385 2,218 677 | 521,580 | 404,786
i
R or Duty on Ti-ore and T T ¥ l29,429,089 ! ’
Pol ¥ on ore . 129,429, - -— - —-— — — — - — 29, 879
Kxport Duty on Wolfram . . 2,121 — — — — — — i - — —_ ”"?S? "'“;',SZZ
Export Dutv on Scheclite o . - - — - —_ — —_ — —_ — —_ &1
Export Duty on Ilmenlh . 1,356 —_ - - —_— - -— — - — 1,356 1,308
Export. Duty on Iron-ore . .. |8 28,153 — — — —_ —_ — — - - 287158 o8
Export Duty on Kaolin .. . 24 - — - — —_— — — - — 24 84
Rayalty on Gold .- - 4,723 880 - 27,660 —_ -_— = —_ — 33,168 18,615
Coinmuted noyuty onGold .. g - - - - — - - i - - — — '185
Royaity on Coal .. . . o — — 87,021 — _— — — i — — — 87,021 j& 79,842
Total .. 20,461,843 4,723 87,901 — 27,560 — — — — —  |29,531,527 18,858,874
GRAND TOTAL ..izo.m,«w 253,021 | 279,000 | 38,834 00,162 | 15,304 17,519 16,385 2,218 877 (30,144,747 (14,016,608

«. Royalty on Coal for 1047 amounted to $79,842 and was pald in 1948,

ETHERE

ot x o1 B e g e ey
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(b) Machinery Branch.—In the year under review the total revenue was approximately $79,300, showing an increase over
1947 of $27,440 or 54 per cent. Details of revenue received are as shown in Table 50.

This revenue is credited to the States/Settlements in which the services are rendered.
The work done by the Headquarters office, which is considerable, is not revenue producing.’
TaBLE 50.
Mines Department Revenue, 1948.

Total Revenue from Sources connected with Machinery.

~ Negri ; Total Total,
Sourees. Perak. Selangor. | Sembilan. Johore. Malacca. } Penang. ; Kedah. i 19 48.’ 1947,
s s s s s | os L os s s
MACHINERY OFFICE.
Survey of Prime Movers, ete.  ..| 28,135 15,935 2,905 7,565 345 2,775 1,285 58,945 37,454
Survey of Installations .. . 4,775 3,100 670 1,100 120 1,620 —_ 11,385 7,960
Examination Fees .. .. .. 3,241 2,665 294 1,264 286 910 132 8,792 6,376
Miscellaneous Receipts .. e 54 8 — 92 — 23 — 177 70
Total ..| 36,205 21,708 3,869 10,021 751 5,328 1,417 79,299 51,860
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45. DEPARTMENTAL ExpENDITURE.—(a) Mines, Mineral Ores
and Statistical Branches.—The total expenditure during the year
under review for the Mines Department and its Branches,
excluding the Machinery Branch, amounted to $970,878, and is
shown, as classified, in Table 51. ’

The increase in expenditure for 1948 in comparison with
1947 was approximately 41 per cent. This increase was due to
an upward revision of salaries as a result of the Tublic Services
Salaries Commission’s findings: the higher rates of cost of living
allowance; the grant of expatriation pay and an increase in the
contribution to the International Tin Research and Development
Council and the Tin Research Institute from £20,000 for 1947
to £28,000 for 1948.

The opening of all offices has not been completed owing
to the inability to recruit suitably qualified staff, but during
the year under review an Inspector of Mines office was opened
in Trengganu at Kemaman.

(b) Machinery Branch.—The total expenditure during the
vear under review for the Machinery Branch amounted to
$140,698, and is shown, as classified, in Table 51.

The increase over the expenditure for 1947 was due to the
upward revision of salaries as a result of the Public Services
Sularies Commission’s findings; the higher rates of cost of living
allowance and the grant of expatriation pay.

An office at Seremban was opened during the year. but
owing to shortage of staff it has not been possible during the
vear under review to open offices at Taiping, Tapah, Kuantan
and Muar.
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- k) »
TaBLE 51.
Departmental Ezpenditure, 1948.
Negri >
) Sembilan Kedah
Expenditure Detailed. Head- Perak. Selangor. ant Pahang. Jolore. Trengganu. and Penang. Total, Tgta],
quarters. | Malacea. Perlis. 1948, 1947.
$ $ $ $ $ $ $ $ $ $ $
MINES DEPARTMENT.
Personal Emoluments 80,113 136,153 67,017 24,979 27,458 26,878 7,98 15,375 - 3§5,959 222.382
Annually Recurrent . . 14,731 37,890 19,160 , 6,883 7,124 2,957 4,521 — 09,073 84,205
Special Expenditure 4,862 4,778 504 — — — 06 463 — 7%1,602 110’59§
Miscellaneous Services 47,100 78,945 44,118 13,771 14,861 15,501 6,639 8,022 - 228,95 ,
146,806 257,766 130,889 44,552 49,207 49,408 18,490 28,381 — 725,589 510,470
Expenses towards the Inmter- N !
national Tin Study Group 5,280 —_ — — — — — — - 5,289 4,115
Contribuvion to the inter-
il)ﬂtio{l&] Tin Rcesearcl? am%
evelopment Council and [
Tin Research Institute 210,000 — —_ — —_ — —_— — —_ 240,000 | @ 171,429
Total Mines ' 392,005 257,766 130,889 44,552 49,207 49,498 18,490 28,881 — 970,878 686,014
MACHINERY BRANCH. ’
Personal Emoluments 14,125 26,710 15,747 4,878 — "8,732 - — 9,092 79,284 58,302
Annually Recurrent .. 3,070 7,579 3,028 1,737 —_ 3,301 — - 410 | - . 19,215 l%.ggg
Special Expenditure 2,618 — —_— - _ — — —_ —_— £ b 2
Miscellaneous Services 7,997 16,919 8,980 3,676 — 6,401 — — 4,608 48,531 —
Total Machinery 27,810 51,208 27,755 10,291 — 18,524 — — 14,110 149,698 72,176
GRAND TOTAL. . 419,905 308,974 158,644 54,843 49,207 68,022 18,490 23,381 14,110 1,120,576 758,190
SUMMARY.
Personal Emoluments 04,238 162,863 82,764 29,857 27,458 " 35,605 7,088 15,375 9,092 465,240 33?328
Annually Recurrent . . 17,801 45,469 22,188 1539 6,388 10,515 2,957 ,521 410 118,288 95,849
igscial Expenditure 7,480 4,778 504 — — — 906 463 - 14,221 1107808
iscellaneous Services 55,097 95,864 53,098 17,447 14,861 21,902 6,639 8,022 4,608 277,538 | b ;s

a. The contribution paid for the year 1947 was $171,428.57 (£20,000).

1947 in respect of the Machinery Branch not included.

&, Children’s Cost of Living and Rent Allowances expended under the Public Works Department during
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46. Exrokr DrTies axp RovavTies oy MINERALS:
1. TIN-ORE—

(i) When the price of tin
does not exceed $41
(per picul) ... ... $2.40 per pieul.

(ii) When the price of tin
exceeds $41  but
does not exceed $42 $2.52 per picul.

(iii) When the price of tin
cxceeds  $42  but
docs not exceed $43  $2.64 per picul.
and so on, the duty
per picul being in-
ereased by 12 cents
per every dollar by
which price of tin
exceeds $41

(iv) Tin, smelted or manu-
factured from tin-
ore won in the
Federation of
Malaya unless
smelted in the free
port of I'enang ... On the same seale as that for
tin-ore, together with an addi-
tional duty of one-third of the
duty on tin-ore.

(v Tin slag and hard-
head of tin ... At the rate prescribed for tin-
' ore, unless the consignment is
accompanied by a certificate
of  ussay granted by the
Giovernment  (eologist  or
approved by the Senior Ins-
pector of Mines, in which case
the dnty shall be at the rate
. preseribed for tin smelted or
manufactured on the amount
of tin estimated to be eon-
tained in such consignment.

*(vi) To be smelted eclse-
where than in
Singapore or the
free port of Penang In the case of tin-ore exported
otherwise than under such
guarantees as the High Com-
iissioner mayv require that it
shall be smelted in Australia
or the United Kingdom, an
additional duty of $30 per
picul,

2. ScueeriTE aND WoLFRaM ... $2 per picul.

* Deleted from Table B, Export Dutivs 111 (a) on 30th June, 1948,
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3. GoLp 5 per cent. ad wvalorem at $66
er oz, vide G.N, 4414 of

. 1989 (FP.M.S.).

4. CoarL . 25 cents per ton.

5. CrNa Cray or KaoLiN

6. OrEER METALS AND METAL-
LIFEROUS ORES ...

47. ProsecurioNs.—The particulars of cases heard in the
Magistrates’ courts under the Mining and Associated Enactments
are tabulated in the following Table:

75 cents per ton.

10 per cent. ad valorem.

TapLy 52.-

Year. | No. of cages, | Convictions. | Dismissals. col;ecr:f&%. cgg?gé%_ \ Fines paid.
1939%.. 92 ‘88 4 119 115 2,669
1946 .. 791 79 — 188 188 5,745
1047 .. 18 16 2 46 34 2,554

1948
o. No. of | No. of )g?s\'o(;lfs lg;)s'o(;g Igl?s.O(;fS Fines
et || G | e T | e | el
$ e
Perak .. 6 5 1 7 b — 870 00
Selangor 27 23 4 48 41 —-— 4,850 00
Negri Sembilan 18 18 — 18 18 — 2,110 00
Pahang 1 1 — 1 1 — 250 00
Johore 1 1 — 1 1 —_ 58 00
Trengganu — —— -— —_— —_ —_ —
Xedah .. — — ~— — — — —
Perlis .. L - 1 3 — — —
Kelantan — — _— — — —_ —
Malacca A - — — — - —
Total . } 54 48 6 78 66 — 8,138 00
1 S

* Details are not available but most of these cases were heaxd in the Court of the Senijor
1 All these cases were i respect of illegal mining,

Tuspector of Mines.

48. New LecistarioN.—The following new legislation was
passed during the year: ’
(i) Transfer of Powcers Ordinance No. 1/48.—The powers
delegated to the Rcsident under the Mining and
Allied Enactments have becn transferred to the

Ruler-in-Couneil,
Secretary,

vide

Mentri

6th March, 1948.°

(1i) Transfer of Powers Ordinance No. 1/48.—The Labour
Code (Cap. 154)—The provisions of Part 1X of the
Labour Code (Cap. 154) to be complied with by the
owner, lessee or occupier thereof and shall apply
to all mines in the State of Perak, vide Federal
Gazette No. 887 dated 29th April, 1948.

Besar and the
Yederal Gazette No.

Chiet

250 dated
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(i) The Customs Proclamation.—The Customs Duties
(No. 17) Order—Amendment of the Order by the
deletion of the following words from ,Table B,
%'gilgir_t Duties III (a): with effect from 30th June,

“In the case of tin-ore exported otherwise than
under such guarantees as the High Commis-
sioner may require that it shall be smelted
in the Straits Settlements, Australia or the
United Kingdom, sn additional duty of $30
per picul’’.

Federal Gazette XNotifieation No. 1704 dated
1st July, 1948 ’

(iv) The Emergency Regulations Ordinance, 1948 —The
appointment of Mr. J. Sanderson, Acting Senior
Inspector of Mines, Perak, Federation of Malayu,
to carry on the whole undertaking of the Sin Tong
Fatt Tin Mine, Kampar, Perak, in accordance with
the provisions of paragraphs (1) (¢c) and (2) of
Regulation 19 of the Emergency Regulations, 1948,
and with such instructions as may, from time to
time, be given by the High Commissioner, with
effect from 17th July, 1948; Federal Gazetle
No. 2039.

Parr X111

CONCLUSION.

49. Cowcrvsion  axp  Fuervke  Ouriook.—The  Mining
Industry has continued with the heavy task of rehabilitation
throughout 1948, but without achieving the progress which was
anticipated at the beginning of the year. In view of the difficul-
ties met with, the degree of rehabilitation attained has, however,
been very commendable. Recovery continued to be greatly
aided by the substantial loans granted by Government to the
Industry during the previous years and in 1948.

Mining costs shewed no tendency to fall, and the cost of
labour continued to be high. DPrices of materials, supplies and
fuel continued at a high level, and in some csses difficulties
were experienced in obtaining engineering supplies, especially
electrical items and structural steel. Delivery dates shewed
some unprovement, but were still subject to disappointing delays
and postponements. Fortunately no shortage of fuels was
experienced ; coal, oil and wood supplies were generally sufficient
for all purposes.

Production of tin-ore increased from s total production of
606,130 piculs at the end of December, 1947, to 1,003,869 piculs
at the end of 1948, and the number of working mines increased
froin 488 units in December, 1947, to 633 units in December,
1948.

This is particularly commendsable in view of the state of
Emergency which has existed since mid-year.
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Tt is feared that unless greater security is obtained for the
supervisory staff on mines, who have during the past six months
lived under a continual strain, it is inevitable that a falling off
of efficiency will result, which will have its effect on production.
Both the country and the mine-owners owe much to the staff
on the mines for their loyalty and steadfastness. Had this faltered

. the situation would have been most gerious, and the terrorists
would undoubtedly have achicved some of the results they had
hoped for.

The future continuance of the Mining Industry in this
country depends entirely upon whether mineral bearing areas
are made available for prospecting. It is necessary to do much
prospecting work, as a large proportion of this often proves
unproductive, in order to prove reserves of workable ground, and
much time is required for this to be done. If Malaya is not o
revert to the low standard of living of a purely agricultural
country its mines must continue to produce. For about 17 years
the acquisition of new mining #reas by the Industry has been
‘at a very much lower rate than has the exhaustion by mining.

Tt would appear that within the next few years there may be
an appreciable drop in production due to the fact that there is
no longer enough land to be mined to maintain production. The
alternative is to release more land for mining, not only to replade
worked out areas, but also to create reserves without which no
capital will be attracted. .

The outlook for 1949 is sombre owing to the dark clouds
caused by terrorism and its ffects on mining, both present and
potential. If this situation is quickly cleared the immediate
outlook will be hopeful, as many of the problems confronting
the Industry have been surimounted. The present price of tin
is an incentive to expansion and further production, and shortages
of power have been largely overcorne. A further improvement
would be shown by an all round reduction in the cost of mining,
supplies and foodstufts.

I wish to express my thanks to the F.M.S, Chamber of
Mines and the All-Malayen Chinese Mining Association and its
branches for the ready co-operation and confidence which has
existed throughout a diffienlt and strenuous year. The co-
operation of the Geological Department and its officers during
1948 is also acknowledged. ’

Tt is hoped that the Emergency which existed at the end
of 1948 will come to a speedy end early in 1949, and that the
Mining Tndustry will be able to complete its full programme of

Rehabilitation.
A. BEAN, A.c.s.M., M.LLM.M.,
Kuvara Lumpur, Chief Inspector of Mines,
Ist April, 1949. Federation of Malaya.
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AppExDIx .

SHORT HISTORY OF INTERNATIONAL TIN CONTROL,
1881-1846.

The first International Control Schems was signed in
February, 1931. and was administered by an International
Committee composed of delegates from the four Signatory
Giovernments, Malaya, Bolivis, Netherlands Fast Indies and
Nigeria. '

2. The introduction of this control was due to the unhealthy
state of the Tin Market caused by excess production over
consumption during the previous years—this is illustrated by the
following figures:

World's Visible Stucks World’s Average

Year. Production. m’if::y Consumption. Stpeg?x?g.
1924 0 141,500 ... 19495 ... —_ ... 2480
1925 ... H46,100 ... 18.616 ... — ... 2611
e 143,400 .. 148688 — ... 2912
1927 .. 158,900 ... 16.035 ... 150.900 ... 289.1
W28 ... 177,900 ... 19,588 ... 170.600 ... 227.2
1929 ... 192,600 ... 27.229 ... 183,600 ... 203.9
ERO 0 176,000 ... {2138 ... 188,000 ... 1420
31 . 148,800 ... 553870 ... 140.500 ... 118.5

{Figures taken from the Statistical Year Baok, 1939, of the
International Tin Eesearch and Development Council )

3. The four participating Governments adopted for the
Ist Agrecment, gs the world's production in 1929 the following

figures :
Malaya . 09.366 tons (long) tin
Nigerin . 10,784
Bolivia ... 46,338
N.E.L .. 85,730
Siam ... ... 10,000

Total ... 172.168

4. The Table A shows the standard tonnages (meaning the
annual rate of permissible export of metallic tin when the quota
is 100 per cent.) allocated under the various agreements.
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TABLE A.
STANDARD TONNAGES UNDER THE INTERNATIONAL TIN CONTROL SCHEME. (Loxa Toxs).

1sT AGREEMENT.

2ND AGREEMENT.

3RD AGREEMENT.

4THE AGREEMENT.

March 1, 1931, to
December 31, 1933.

January 1, 1934, to
December 31, 1936.

January 1, 1937, to
June 30, 1938.

July 1, 1938, to
December 31, 1941.

January 1, 1942, to
Decomber 31, 1946.

Bolivia

Malaya .. ..
Netherlands Fast Indies
Nigeria ..

Belgian Congo

Siam .. ..
Cornwall .- ..
Frernch Indo-China ..
Portugal

Tot.a.i Standard Tonnages

Standard Tonnages+Flat

Rates .. ..

Standard tonnages.

Standard tonnages.

Standard tonnages.

Standard tonnages.

Standard tonnages.

46,338 46,490 46,490 46,490 46,768
69,366 71,940 71,940 77,335 95,474
35,730 36,330 ‘ 36,330 39,055 55,113
10,734 10,890 \ 10,890 10,890 v 15,367
: Flat rate as from t Flat rates. ' | |
| September 1, 1031.] 1034, 1935.  1936. | § '
| I v \
! — | 4,500 6,000 7,000 13,200 13,200 | 20,178
10,000 ‘ 9,800 9,800 9,800 18,000 18,000 18,000(2)
— L' 1700 1,700 1,700 — — —
— I 1700 2,500 3,000 3,000 - 3,000 3,000 (?)
— 650 650 650 — _ —
162,168 165,650 199,850 207,970 253,900
172,168 184,000 186,300 187,800 199,850 207,970 253,900
|

The 1st Agreement was signed in February, 1931, and expired on 3lst December, 1933.

The 2nd Agreement which
original participating countries

was signed in October,

The Srd Agreement came into operation om lst January, 1937, and did not expire until

(Figures in the Tahle taken from

January, 1947).

the Statistical Year Book, 1939, of the Internation

1933, came into force on 1st January, 1934, and was for a period of thre
(Malaya, Nigeria, Bolivia and Netherlands East Indies) and Siam, which Committee was known as

315t December, 1941
al Tin Research and Development Council, and from its Statistical Bulletin of
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It will be seen that whilst the standard tonnages of the
four original signatory countries (Malaya, Nigeria, Bolivia and
Netherlands East Indies) werc the same in the Second and Third
Agreements and approximately representative of their 1929
production, the standard tonnages allotted to Belgian Congo,
French Indo-China and Siam in the Third Agrecinent were greatly
in excess of their 1929 production which was:

Belgian Congo ... ... 1,011 tons (long) tin
French Indo-China ... 829 .
Siam ... 9,939 -

These three countries adhere to the International Tin Contral
Scheme only on condition that their minimum standard tonnage
should be raised to that as shown in the Third Agreement,
Table A. The price of inducing other countries to participate in
the scheme thus resulted in penalizing the four original
signatory Governments.

The Fourth Agreement came into operation on 1st January,
1042, and expired on 81st December, 1046, but with the
occupation of Malaya, Netherlands Kast Indies, Irench Indo-
China and Burma by the Japanese, production of tin was
considerably reduced, and to all intent and purpose restriction of
production was therefore unnocessary and not enforced.

It will be noticed in Table B that Bolivia has defaulted in
production practieally throughout the period of Restriction.

5. An Inlernational Committee was formed to administer
the schems, and for the First and Second Agreements, the
Committee consisted of the four participating countries only, and
all questions werc decided by an unanimous vote.

In the Third Agreement this Commniittee was modified, each
delegation voted as a unit, the number of votes allotted being:

44

Malaya

Bolivia
Netherlands East Indies
Siam

Belgian Congo

Nigeria
French Indo-China ...

0D RO DD W

The voting power was not allotted under a producing
tonnage basis.

6. The method of operating these schemes was to fix a
quota based on standard tonnages, the situation was reviewed
once a quarter, and more frequently if necessary, by the
International Cominittee and to change the quotas each quarter
if it was found essential. These decisions would depend upon
the balance between production and consumption, the Committee
being guided partly by variation in price and partly by statistics
of stocks. With increase of stocks and a resulting fall in price,
the quota production would be reduced and on a decrease in stocks
with an increase in priee, quotas would be incressed.
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Tasre B.
INTERNATIONAL EXPORTS COMPARED WITH QUOTAS.

Loxa Tons,
Over-exporh (4 ) or Over-export (4 or
Export. under-export{ —). Export. under-export (—).
Quota. T -
Permis- | Actual. During (Cumnlatived Permis- Actual. During |Cumulative
sible. period. total. sible. period. total.
BELGIAN CONGO. BOLIVIA.
1031 .. 69.1 —_ — — —_ 25,380 25,518 |- 138 1+ 138
1932 . 43.7 -— — — — 19,267 20,583 |+ 1,816 |+ 1,454
19088 33.3 —_ — — — 14,687 14,72, + 38 |+ 1,492
1034 . 45.0 4,500 4,602 |+ 192 1 102 20,988 20,634 |— 354 |— 354
1935 . 58.8 6,125 6,481 |+ 356 - 158 27,313 24,880 [~ 2,433 |— 2,787
1936 . 92.5 7,687 7,810 |- 377 |+ 81 89,51 24,074 |— 15,442 |— 3,293
1087 . 107.5 11,834 8,856 {— 2,078 363 49,397 25,024 |— 24,873 |- 1,544
1038 . 53.8 6,300 7,316 |+ 917 |+ Ab4 21,917 25,371 |+ 8,454 1+ 1,010
1939 . 76} 9,884 0,663 1 — 221 |+ 335 34,044 27,215 |— 7,729 |— 2,912
1940 . 115.0 16,140 | 12,877 |— 8,763 |- 1,345 52,931 37.940 | — 14,901 {— 4,411
1941 . 130.0 19,646 | 14,122 |— 5,424 |- 1,829 59,8356 42,050 |— 17,785 |— 4,986
1042 105.0 21,167 | 13,072 {— 8,115 |— 1,760 40,106 38,201 |— 10,815 — 4,092
1943 105.0 21,187 | 16,833 |— 4,354 |- 1,760 49,106 41,628 |~ 7,683 |— 4,092
1944 105.0 21,187 | 17,146 |— 4,041 | — 1,768 49,106 98,809 |— 10,297 |— 4,002
1945 105.0 21,187 | 15,9¢4 i — 5,223 .~ 1,766 49,106 42,483 |— - 6,628 |— 4,092
TRENCH INDO-CHINA. MATAYA.
1931 . 69.1 — _ —_ i —_ 39,047 41,486 (+ 1,539 |+ 1,539
1032 . 48.7 —_— — -— I — 30,323 28,408 |— 1,915 |— 376
1933 . 33.3 —_ —_ — ¢ — 23,115 23,760 |+ 645 [+ 269
34 . 45.0 1,700 1,070 |- 630 ! - 830 34,220 34,059 |— 161 (— 161
1935 . 58.8 2,500 1,421 |— 1,079 : - 1,079 42,2656 42,558 |4 93 |— 63
1036 . 92.5 3,000 1,409 |— 1,591 | 66,044 66,306 |- 262 |4 194
1937 . 107.5 3,225 1,531 [— 1,604 | 101 77,335 77,5642 1+ 207 |+ 401
1938 53.8 1,967 1,675 1~ 392 |~ 226 42,073 43,247 |+ 274 |-+ 675
31939 76% 2,625 1,392 '— 1,233 | - 219 58,968 66,001 |— 2,067 |— 2,202
1940 115.0 3,450 1,560 |— 1,800 | - 287 88,035 85,984 |— 8,651 |— 5,732
1941 130.0 3,900 1,660 |- 2,340 i~ 325 02,168 74,367 )— 17,791 |— 23,523
NETHERLANDS FAST INDIES. . NIGERIA.
1931 .. 69.1 22,157 | 22,169 -+ 12 -+ 12 5,925 6,036 |+ 111 |+ 111
1932 .. 438.7 16,820 | 15,427 ;}— 1,803 |~ 1,381 4,490 4,174 |— 325 |— 214
1923 .. 33.3 12,823 | 14,181 4 1,358 | - 23 3,431 3,861 |+ 220 |+ [}
1034 .. 45.0 18,189 | 18,678 [+ 489 |+ 489 5,015 4,996 |— 19 |- 19
1936 .. 58.8 21,344 { 22,903 i+ 1,560 - 2,048 6,308 6,484 |+ 86 |+ 67
1936 .. 02.5 33,6056 | 31,684 t— 1,821 |} 12 10,073 0,634 |— 439 {— 372
1037 .. 107.5 39,0556 | 39,825 ;4 770 |-+ 897 11,707 10,468 (— 1,239 |- 976
1038 .. 3.8 21,702 | 21,024 }— 678 - 219 6,321 B + 98 + 8
1939 .. 76} 29,779 | 31,410 {4+ 1,631 ;- 1,350 8,304 10,8556 |+ 2,651 |+~ 2,567
1940 ..} 115.0 44,914 | 44,663 | — 351 1,499 12,524 10,267 |— 2,267 |+ 300
1041 , .| 130.0 46,641 | 48,805 j+ 2,264 : - 8,763 14,157 14,999 |+ 842 |4+ 1,142
1942 .. 105.0 — — —_ —_— 16,135 12,000 |— 4,185 |— 1,345
1943 . 105.0 —_ —_ —_ — 16,135 12,670 |— 3,465 |~ 1,34b
1944 .. 105.0 — —_ — — 16,135 13,149 |— 2,986 {— 1,345
1945 ..| 1060 -_ —_ — _ 16,135 11,028 |— 5,107 '— 1,345
THAILAND. TOTAL,
1931 69.1 3,333 | 3,508 |+ 175 | + 175 96,742 98,717 (+ 1,975 |+ 1,976
1932 43.7 10,000 9,261 739 |- 564 80,900 77,858 |— 3,056 [— 1,081
1933 33.3 10,000 10,324 |+ 324 . - 240 64,056 66,6841 |+ 2,585 |— 240
1934 45.0 9,800 | 10,587 |+ 787 | 547 96,054 95,838 (— 216 |+ 004
1935 58.8 10,29(_) 9,779 | — 511 .+ 3 118,715 116,306 |— 2,409 [— 241
1936 92.5 12,495 | 12,678 [+ 183 |-+ 219 176,079 155,818 |— 20,261 |— 3,044
1937 107.5 20,136 | 14,404 |~ 3,642 . - 1,678 212,689 179,740 | — 82,949 {— 3,364
19?8 53.8 12,558 | 13,520 |+ 062 | - 716 113.837 119,358 |+ 5,621 [+ 2,42
I AR RN ] I DI
s » - ,063 - S784 ,315 209,528 | — 80,776 |— 11,760
1941 1300 | 24216 | 15,247 |- 8069 |- 2,18 | 272,062 — = i
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Tapre C.

INTERNATIONAL QUOTAS RELEASED DURING
RESTRICTION.

Jan.-Mar, Apr.-May. June-Sept. Qet..Dec,
Year. Per cent. Per cent. Per cent. Per cent.
1931 ... 77 T 7 654 ... 65.4
1932 ... 562 ... 56.2 ... 833 ... 33.3
1933 ... 3833 ... 333 ... 83.3 .. 33.3
1934 ... 40 50 50 40
935 ... 40 45 .70 80
1036 ... 90 85 80 ... 105
1937 ... 100 ... 110 .. 110 .. 110
1038 ... 70 62.56% ... 35+ 35¢
1939 ... 335t 40 ... 120 .. 100
1940 ... 120 80 ... 130 ... 130
1941 ... 130 .. 130 ... 130 .. 130

The great difficulty was thut quotas could not be changed
more frequently than once n quarter, thus extra tin could not be
fortheoming quickly when required. Similarly with periods of
depression the reduction in production would not be sufficiently
rapid, without causing dislocation of mining, labour troubles, ete.

To overcome this difficulty the Tin Buffer Stock Schemes
wera introduced.

7. The principles of the Tin Buffer Stock Scheine were
that n duly authorised Committee should build up a stock of
stated dimensions by contributions from the participating
countries to the Agreement in proportion to their standard
tonnage. With such a stock., tin was available for immediate
sale if and when the demand should arise, and would provide
4 refuge for unwanted tin when prices fell, by the Committee
buying in stocks of tin. The tin thus held would be sold only
in accordance with the scheme. Agreement for the first official
Tin Buffer Stock Scheme was dated July, 1934, and constituted
a buffer stock of 8,282 tons tin; this scheme was wound up at
the end of 1835 with profit to the contributory countries. A
further Buffer Stock Scheme was agreed upon in June, 1938,
the initial stock was to consist of 10,000 tons tin with a provision
for a subsequent increase to 15,000 tons tin. The amount
contributed was 15,512 tons tin. The Scheme provided also
for the purchase of tin from the open market and the total
purchases and sales by the Committee amounted to 66,428 tons
tin, and the net price realised was £230 16s. 11d.

8. At this stage it seems appropriate to refer to the
following Table D when comparisons can be made between price,
production, stocks, ctc., in relation to the International Tin
Control Scheme.

*—I;xe_lu:!;s_'i%‘ p;;-‘cent. to Malaya on account of Bolivia's under-
production in 1837. t+ Buffer stock 10 per cent.
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Tanre D.
Tix LoxNa Tons.
~ A —

s Visible stocks Average

Y produon, PSSO Consmpiion, [0,
1920 ... 192,600 ... 27,229 ... 183,600 ... 208.9
- 1980 ... 176,000 ... 42,1538 ... 168,000 ... 142.0
1981 ... 148,900 ... 55,370 ... 140,500 ... 118.5
1932 ... 99,200 ... 58427 ,.. 104,600 ... 135.9
1933 ... 91,000 ... 44,407 ... 132,500 ... 194.6
1934 ... 115,200 ... Notknown ... 123,100 ... 230.4
1985 ... 188,000 ...Notknown ... 149,200 ... 225.7
1986 ... 179,000 ... 44,8300 ... 154,900 ... 204.6
1987 ... 207,500 ... 60,000 ... 185,200 ... 2423
1938 ... 160,000 ... 69,500 ... 148,600 ... 189.6
1939 ... 167,000 ... 73,8000 ... 158,100 ... 226.3
1940 ... 231,500 ... 123,700 ... 158,200 ... 256.6
1941 ... 239,000 ... 180,600 ... 169,400 ... 261.6
1942 ... 119,500 ... 165,300 ... 114,900 ... 276.5
1948 ... 188,500 ... 160,100 ... 101,500 ... 276.5

(Figures taken from the Statistical Year Book, 1939, of the
International Tin Research and Development Councﬂ and from
the Statistical Bulletin, April, 1949, of the Tnternational Tin
Study Group.)

The visible stocks plus carry over in Table D include—
Stocks tin-in-ore.
Tin-in-ore afloat.
Stocks of tin metal.
Tin metal afloat.

Visible consumers stock of tin metal.

9. Control of production in Malaya involved allotting an
assessment to each concession or mine in accordance with its
performance in 1929 and/or 1930, and its estimated production
in the future based on the equipment ingtalled. Many new
mines especially dredging concerns were in process of increasing
their productive capacity by installing new equipment, conse-
quently when the local assessments were totalled a figure was
reached considerably in excess of the International Standard
tonnage based upon the 1929 production. The Malayan Internal
Assessment was found to be 101,430 tons tin as compared with
the International Standard Tonnages of 69,366 tons tin. Thus
it will .be seen why the Malayan Internal quota release (or
Domestic TRelease) was lower than the International Quota
Release—the following table shows the Quotas:
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TazLe E.
QUUTA RELILASE IN PERCENTAGES.

Year. January-March. April-May. June-September. October-December

IR, <« 77 — - -~ 65.4 >
1931

MR -« 7 P - 'T5 Aug. Bept.-Dec. 40 —

IR, -« 56.2 ——— - 33.8 >
1932 June-July

MR - 40 —— 33.8 «——25 —>»

I.R. -« 83.3 C-
1033 June, July to Dec.

M. - 25 — - 23 > ¢ 25 —>

IR, - 40 —> -« 30 — - 50 —> - 40 —>»
1934

MR -« 31 —» - 37.0 >~ -« 30 —>

T.R. - 40 — -€ 45 —>» - 70 —>» - 80 —>
1935

MR, -« 283 » - 32.4 » - 46.7 > - 62 —>

LH., - 90 —» - 85 —» - 90 —>» <105 —>»
1936

MR, -« 85 —>» - 62 - - 65 —>» -« 76 —>»

LH., =100 —» - {110 —
1937

M.R. -« 72 —>» - T —> - 80 >

ILR. - 70 —» — 62.56%> - 35 —>» -« 35 —>»
1938 : Bufler Btock 10%

M.R. € 56 — - 43 —> - 25.5 » - 25 —>

Bufler Stock 7.6% .

IR, - 35 — -« 40 —> - 120 —>» € 100 —>
1939 Bufler Stock 107

MREB -~ 25 — - 28.5 > - 71 —> - 80 —>»

Buffer Btock 7.5%,

IR, —«120 —>» - BU - 130 —>» <130 —>»
1940

MR -« 90 —> - G5 > - 100 -

LR, @ —~-— 1:30 -
1941

MR, - 100 >

* Includes 7.58 per cent. to Malaya on account of Bolivin's under-production in 1937,
1.R. menns—Iniernational Quota Release.
M.R. means—Malayan Domestic <7 Internal Quota Release
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[ § The following Table F shows the yearly production in Malaya

Ly from 1929 to September 30, 1941:

TanLe F.

MALAYAN PRODUCTION.

"TiN-1N-oRE-—Loxag Toxs.

1929 ... 69,999
1930 ... 64,988
1931 ... 53,115
1932 ... 27,827
- 1983 ... ... .. ... .. .. 23893
1934 ... 986,214
1935 ... 40,791 -
i 1936 ... ... 64,682
1937 ... 75,118
1938 ..o 41,205
1939 ... 44,627
1940 ... 80,651
1941 (9 months only) ... ... 60,292

At the commencement of restriction the standard tonnage
of Malaya was fixed at 69,366 tons of tin, based on an assay
value of 72 per cent. tin-in-ore; the frue assay value was taken
as 75.5 per cent. tin-in-ore.

10. During 1937 Malaya and Netherlands Fast Indies were
the only countries participating in the Control Scheme "able to
produce their permissible quotas, the International quota that
year being 100 per cent. Bolivia was unable to produce its quota
practically throughout the whole period of restriction. Table B
shows the production as compared with International quota.

The difficulty caused by Bolivia’s failure in 1937 to produce
her quota, was partly overcome by allotting a part of her under-
production to Malaya and Nctherlands Fast Indies.

Malaya with its numerous mines suffered unduly heavily
when there was a low percentage quota release.

Siam and French Indo-China were working with a fixed

minimum tonnage, and thereby did not suffer so badly as Malaya.

R In 1931 Malaya produced 54,908 tons tin-in-ore or 36.8 per cent.

of the world’s total, but in 1983 when the International quota

was only 831 per cent. Malaya’s production was reduced to

24,904 tons tin-in-ore forming 27,8 per cent. of world’s production,

. which would tend to show that the International Tonnage allotted
to Malaya was on the low side.

Siam, China and Belgian Congo increased their production
greatly during the years of restriction as will be seen in Table B.

11. The figures of production from the various countries
during 1942.1946 do not present a true picture of their normal
productive capacity. With the occupation of the Far East
countries by the Japanese, the world’s production was seriously
affected and the remaining producing countries made an all-out
effort to increase their production to supply the tin so badly
needed for the prosecution of the war.
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ArpENDIX II.

PROGRESS IN NUMBER OF UNITS PRODUCING IN TIN MINES.

1943.

| .
Asat | e Ntorke
Type. 1941, 14 b 1 i i ; Roport
Jan. | Feb. 'March.] April. | May. | Jure. | July. } Aug. | Sept. | Oct. | Nov. | Doc. Estimate.
| I
Dredges .. 103 5| 57| 59| 61| 62 63| 61| 65| 65| 67| 67| 67, 67 104
Gravel Pump Mines 663 323 | 339 | 344 | 356 | 363 | 372 | 393 | 412 | 430 | 436 | 447 | 462 | 464 483
, ;
Hydraulic Mines 31| 24| 23| 23| 22| 23| 22| 21| 22| 23| 23| 22| 2 2 31
Open-cast Mines 17 10 10 9 9 10 10 10 6 6 7 7 7 8 17
Miscellaneous 10| 27| 22| 23| 25| 22| 25| 20| 30, 33| 32| 32! 35| 33 10
Small Workings (no | : :
machinery) 133 48 | 43| 48| 45| 47| 47| 46| 4 39 42| 42 41| 39, —
Total 962 488 | 494 | 504 | 518 | 527 | 539 | 560 | 567 | 596 | 607 | 617 | 632 | 633 645
|
- » - '3
’l‘ak‘ R iy . ' N
R R TR B
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AppeEnpix III.

PRODUCTION STATISTICS TO 8lst DECEMBER, 1948.

Toxs, TiN-IN-Ore @ 75 PEr CENT.

1048, Storke
1941 Total | Dec., — Total | Report
Sources. monthly| 1947, | 1947. | , : 1948. |Fstimate,
average. | Jan. l Feb. |March.| April. | May. |June. July. ] Aug. l Sept.\ Oct. ’ Nov. | Dec. 948.
t i
R |
From Dredges (Not Companies) .. .. .. 3,408| 12,826 1,729, 1,682 1,541} 1,778 1,77¢| 1,874| 1,664/ 1,912| 1,964 1,823| 1.976{ 1.977] 1,969 21,934 39,800
» Gravel Pump Mines .. .- .. .. 2.411 8,827 1‘143! 1,190] 31,0131 1,209) 1.282] 1.345) 13750 1,425 1400 1.446! 1.426{ 1,517 1,6891 16,256 17,000
,» Open Cast Mines .. . .. .. 268 324 39 56 52 24, . 41 58 28 45 39 47 44 65] 559 3,100
s Undergroand Mines .. . .. . 252 600 29 88; 69 80 88 4 98] 94 94 115}, 117 156? 1,225 2,700
,» Hydraulic Mines .. .. .. .. 251 1,546/ 159 174] 168/ 188} 196] 189 182 180 171] 174 188 212 2,192
) } 9,000
;> Miscellaneous .. .. . .. .. 6 1,045 101 18 18 16| 14 19 17 16 14 22 22 31 235
»» Dulang Washing .. .. .. .. 103 1,768 140 173 142 161 173 190 208 198 203 224 243 246 2,414 1,200
Total .. 6,609 27,026| 3,400| 3,381 3,002 3,456 3,518; 3,750| 3,572| 3,870 3,975{ %,351| 4,011| 4,152 4,268 44,815
From Xuropean Mines .. .. .- .o .. 4,732) 16,172 2,063] 2,014 1,866 2,101 2,134 2,242| 2,011| 2,268! 2,292\ 2,150| 2,300/ 2,317| 2,338 26,033
» Chinese Mines .. .. .. 1,857  9,001| 1,197} 1,104] 9o4] 1,104 1,211| 1,327] 1,353 1,404] 1,480| 1,477 1,468 1,582 1,684 16,368
,» Other Sources . . .- . .. .. 110 1,763, 140 173 142 161 173 190 208 198 203 224 243 246 2,414
Total .. 6,699 27,026 ) 8,400! 38,381 3,062 3,456, 3,618| 3,759| 8,672| 3,870 3,975 3,851 4,011} 4,152} 4,268/ 44,815
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Aprexpix IV,

WORLD'S PRODUCTION OF TIN-IN.ORE.
TL.oxe Toxns.

9 o] Al
Year, | L’:‘o{f;ﬁ" ! Nigerla. Bolivia, Burma. China, ln};‘_a’,‘;{}m Mulaya. N.E.L ! Slam. K{.};ﬁg‘}n cother 1 Wurld,
| : i T
1]
1036 .. { 5,301 0,587 27,168 4,68 9,808 1,310 42,875 20,186 9,876 2,050 9,200 138,000
1038 .. ..l &, 9,738 24,074 £.184 10,664 1,381 , 780 30,729 12,678 2,000 0,600 179,000
.. L ORE2 10,782 23,026 5,260 10,457 1,577 77,268 30,134 16,494 1, 10,600 207,500
. [ R,380 R977 25,871 5,014 11,236 1,506 43,375 27,208 14,704 2,010 11,400 160,000
. 964 9428 27,815 5,441 10,8569 1,250 AT 418 1800 16} 1,68 600 167,000
o 12482 12012 37, 5,5(Ka 24 1,467 3, 12,857 17,447 1,619 1,200 . 241,600
o 12,085 42060 ) 5.000a 5,0000 1,300 79,400 51,0008 15,247 1, 10,300 230,000
RERT 1)1 2,400 ss2m 500a 4 1,080 15,7 988 7.K33 1,363 11,400 119,000
boImas0 12,868 41,523 1,000 3,200 853 26,000 17,632 5,440 1,359 10,7 135,000
T 12,512 8N, } [ 3,300 857 9, 6,753 8,206 K LAl 101,000
Eoanenr 11,230 42,488 1 - ! 500 86 3,152 48 T 1,162 8,600 90,000
b14,000 0,333 810 ! 350a 1,320 = 8,432 6,450 1,056 03 3,300 ;89,000
bo14807 9,130 33,959 (00s 4,000 27,080 15,915 401 3 300 118,500
i
1948, | |
Janwary  ..' 1,165 2,463 oha 400 — 3,381 1,018 272 86 440 11,100
Pebruary .. 1,110 789 2,822 1%a 100a - 3,001 1,Mm2 281 86 450 10,900
March ¢ 1,476 1 §,308 60a 400a — 3,456 2,585 263 135 430 12,900
April ., 2 703 2670 | 702 400a - 3,518 2,468 313 1890 450 11,700
May .. yo1Lb22 47 3,18 | 7 - ¥ 27 , 313 89 440 18,100
June 1,324 o7 2,018 7 400a — 3572 2414 3uR 48 130 12,200
Jay .. ‘ ? e 3,276 4000 — 870 2,557 255 470 12
August 724 2,502 140a 4000 - 3,97 2,543 386 142 440 12,200
Heptember ..| 1,452 H24 3,204 130a 4000 — 3,861 58 316 105 480 13,400
tober | 684 #39 3,425 130a 400a - 4,012 2,726 300a 83 460 13,300
November 1,647 — -— - b - 4,103 - — - - —
Deceraber ‘ — —_ — -_— -= — 4,208 —_ | - — — —_
Eatimated Soure tistl onal Tin Study Group,
h L - ]
™
i, - »
oy

i ‘ih""‘:rg‘% f .

Ty
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AppENDIX VI.
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EXPORT DUTY ON TIN EXPRESSED AS A PERCENTAGE OF TOTAL REVENUE.

Tin Restric-

Total Revenue Percentage Labour No. of tion average R ks
Year revenue. duty on tin. (b) to (a). employed mines Malayan OMArks.
: in mining. operating. quota
release.
(a) (b) (c) (d) (e) (f) (8)
$ $
1926 102,541,400 | 15,583,799 15.1 110,293 a
1927 105,404,458 17,704,014 16.7 122,888 a — Yearly Avorage Tin Price $144.93 per pikul
1928 95,655,560 16,037,720 16.7 100,141 a —_ i = ., 2114.18 2
1929 81,799,584 15,420,624 18.8 104,468 1,286 — | » » » $104.37 s
1930 65,560,870 ! 9,121,971 ' 13.9 80,528 1,234 — Yearly Average Price of Tin decreased to
$72.89
1931 52,348,659 5,501,733 10.5 57,038 1,188 61.00  ITin Restriction introduced in 1931
1932 43,817,151 3,594,022 8.2 44,455 1,068 31.94
1933 47,198,806 4,886,683 10.3 42,862 1,013 24.50
1934 58,926,323 8,886,234 15.0 54,619 909 34.00
1935 62,364,264 9,700,616 15.5 62,844 831 47.35
1936 68,090,092 | 13,410,254 19.6 80,218 915 67.00
1937 80,864,589 19,487,585 24.0 88,285 1,004 77.75
1938 63,053,114 8,122,685 12.9 57,663 762 41.22
1939 70,276,184 | 13,107,095 18.7 72,954 894 53.00
1940 98,511,942 | 23,317,512 23.7 91,145 1,021 88.75
1941 — ! — —_ — — 100 1941 no complete records
1946 129,707,136 | 4,968,341 3.8 26,019 219 — Tin Restriction ended on 31st December, 1946.
Mining Industry being rehabilitated
1947 ..l 268,525,282 13,461,879 5.0 42,748 478 —_—
1948 ..11273,440,000 | 29,429,689 10.8 51,270 614
1 Estimated. a. Figures not available.
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ArpENDIX V.

WORLD'S PRODUCTION, CONSUMITION AND
STOCKS OF TIXN.

1940. 1041, 1947. 1048,
Belgian Congo .. 12,482 ... 16,190 .. 14,897 .. 14,073
Migeria .. 12,012 ... 12,036 .. 9139 .. 92%
Bolivia .. 31,940 ... 42050 .. 33,259 ... 37,509
Burma ... ... 6359 .. 6593 .. 1818 .. 1,282
China ... ... 6.249 .. 5000*.. 4,000 .. 4800
t'rench Indo-China ... .. 1475 ... 1285 .. —_— . —

Malaya ... B3,000* ... 79,400% ... 27,026 .. 44,B15
Netherlands East Indies ... 42.857 ... 5,000 ... 15815 .. 30,662
Siam ... .. 17447 ... 16287 ... 1401 .. 4240
United Kingdom ... .. 1618 .. 1,508 .. 898 ... 1,281
Other Countries ... 11060 ... B8,681* ... 5147* ... 5304

Toran ... 231,500 ... 239,000 ... 113,600 ... 152,800

(‘onsumption ... .. ... 158,200 ... 168,400 ... 1368900 ... 138,900

World’s overall stocks of
metal and tin-in-ore ... 123.700 ... 180.600 ... 127.300t ... 132,500+

* Estimated.
+ Exchinling U.S.A. Strategic Stoek pile.

iFigures taken from the Btatistical Bulletin. April, 1048 of the Internationa! Tin
Study Urounpl.
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SUMMARY OF MINING STATISTICS FOR EACH MINERAL, 1948.

AppENDIX VIII.

Machinery

Mineral. Production. Value. Duty. Royalty. (H.P.) Labour .
employed. employed.
| —
Tons. $ $

Tin-in-ore 44,815 202,115,850 29,429,689 — | 232,032 46,861

Gold Troy Ozs. 10,212 ‘ 708,713 - — “ 1,231 617

Coal 375,460 7,696,930 — — 9,947 2,172

Bauxite — — — — — 5

Wolfram 46 90,451 2,121 — — —

Scheelite 29 24,058 — — — 50

Iron-ore 641 3,421 28,153* — 2,370 1,544

Kaolin 923 73,840 24 — — 21

Ilmenite (Exports) .. 13,566 13,566 1,356 — — —

* Includes $27,812 being export duty on 70,646 tons of Iron-ore exported from old stock.
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Aprpexpix VII.

PRODUCTION OF GOLD, IN FINE 0ZS. TROY, BY METHODS OF MINING. 1948,
!

Drvdging. 1 Gravel Pumping. Hydraulicing. Open Cast. E Underground. Miscellaneous. : Total. i Dulang passes.

satet. © No.of | Produc- ' No.of Praduc- | No, of } Produes | No,of | Produo- | No.of | Produe- | No.of | Produc- : No.of 1 Produe- i No. Produe-
mines. tion. , mines. tion, minca, i tlon. mines. tion. mines. tion. mines. tou, 1 nunes. tlon. | =% tion,

' 4
Perak . 3 911.12 8 212.61 3 82,34 l —_ - - I — 1 218 15| 1,16820 1 — —_
Selangor .. 5 208.77 — — -— — 4‘ —_— — -— —_ —_— — 5 205.77 -—_ -
N. Sembllan - - - - - — ‘ —_ - - — - - - — —— —_
Pahang ..| — - 1 23.0 1 39 | 1 2.0 1| 882063 — -— 4| 8,88.63 - -
Johore A — — — —_ — Po— — _— — -— — —_ — — -
Trenggani .0 ~- e - - -— - “ — — —_ — — — — - - —
Hedsh S - - - - - - - -— - - - - - -~ -
Perls .| — - - - - - | = - - - — - — - - -
Kelantan ..| — - - - — - ! - - — — — ! — - - - -
P SO R R O A T A I O R I
H | .

Total ' 81| 1,116.89 9 2385.61 4 35.34 ! 1 2.0 1| 8,820.68 1 1 2.138 24 | 10,212.60 } _ i_ —_

A classification of the gold production for 1948 .according to method of mining emplayed i;_é-iven in Table 20.
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ArrENDIX X.

. PROGRESS OF LOANS TO, AND REHABILITATION OF, CHINESE MINES,

Rt el Progesof Aoual Allestins Vet | ontn Production, te., srom
approved. !
Hontt Progress total l l XNo.

Soobion. | R Toalvaie | cunadvones. | g Sritete | | xo | v o, | oo, | Bort auts

—_— !

$ ‘ $ } $ $ l [ $ $
January . . . 313 13,128,906 I 11,891,312 , 8,390,459 3,500,853 214 ' 201 13 15,206 2,356,930 564,447
February .. ol 347 13,020,556 | 12,358,112 ' 8,805,159 | 38,552,053 213 f 204 14 12,509 ’ 1,938,895 ! 464,834
March .. .. .. .. 353 15,508,746 | 13,310,117 | 9,533,004 ,; 3,777,113 | 220 ’ 200 | 13! 15,038 | 2,333,090 ; 558,053
Aprit ., . .. r 359 b18,323.848 ! 13,560,632 9,959,119 | 3,901,513 ,‘ 228 | 214 | 14 14,998 | 2,347,187 | 560,925
May . 363 | 16760946 | 14,715,867 ! 10,637,358 | 4,075,513 | 239 e25 {14 17,050 / 2,676,850 “ 641,080
June f 367 ‘ 17,183,971 ‘ 15,273,011 J 11,165,148 ‘ 4,107,863 | 243 “ 229 | 14 17,520 “ 2,005,920 728,832
July . ; 376 J’ 17,825,771 f 15,947,561 | ]1,7-?-?,948 i 4,207,613 [ 250 237 | 13 17,529 | 2,997,459 729,206
August s 380 I 18,069,371 16,136,791 11,888,148 ‘ 4,248,643 267 I 252 15 16,054 ‘ 3,258,234 792,616
September .. .. o 383 18,137,371 16,374,241 12,125,598 | 4,248,643 278 | 261 17 19,1381 3,271,401 795,850
October .. .. .. 386 18,281,871 - 16,773,341 12,496,008 4,277,243 278 | 262 16 19,857 3,310,047 805,251
November .. .. - 388 18,391,271 16,965,691 ' 12,678,208 4,292,303 279 261 18 20,551 3,514,221 854,922
December .. .. .. 390 18,459,586 17,164,010 12,841,698 4,322,312 282 | 264 18 21,330 3,647,430 887,328
‘ Total for 1948 ., 209,293 84,648,564 8,383,774
Total for 1947 . 98,756 18,784,979 2,204,283
Total for 1946 .. 8,976 1,030,026 179,879
317,025 | 40,463,629 | 10.857.695
w ap;:r geg(llllgunﬂg 1_9ans approved in full and loans approved conditionally. t Including Suppiementary loans approved and conversion of loans “ approved conditionally ** to Ioans
& - » M
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AppENDIX IX.

LU \\b‘ ’l‘() REHABILITATE l‘UROP]‘ \\ TIN MINES.

Production from ** aided "’ }

European mines.

Production from all European mines.

|
i
Advances | Progressive | Estimated \ Estimated (A) as
1948. id. tm . “ . percentage
|y als.  Piouls | Piculs - of (B).
s i tin-ore (4). Value to Export | Tin-oro (B) 1 value to Export
‘ ,1 producers. duty. l producers. duty.
, & 1 _...._,, — — —
1 $ $ 3 & $ 3
Total up tnl

Decermber,

1947 ! _ 29,537,237 — —_— — — — _—
January .| 5,326,299 | 34,863,536 43,206 6,710,726 1,607,110 45,124 6,994,220 1,675,003 95.9
February . 11,540,285 | 36,403,821 40,495 6,276,725 1,503,174 41,793 6,477,915 1,551,366 96.8
March A 35,000 { 36,438,821 45,488 7,050,640 1,688,615 47,064 7,294,920 1,747,016 96.6
April . \ 186,179 | 36,825,000 46,767 7,317,471 1,748,712 47,806 7,481,639 1,787,944 97.8
May - 6,792,173 | 43,417,173 48,960 7,885,935 1,840,708 50,217 7,884,069 1,888,159 97.4
June L 2,173,241 45,591,014 43,681 7,469,451 1,817,130 45,057 7,704,747 1,874,371 96.9
July 3,011,433 | 48,602,447 49,260 8,421,750 2,043,500 50,810 4,688,510 2,113,696 96.9
August 281,775 | 48,884,222 49,468 ' 8,459,028 2,057,869 51,339 8,778,969 2,135,702 96.3
September . . 149,671 49,033,793 46,429 7,939,359 1,931,446 48,171 4,237,241 2,003,914 96.3
October ! 200,044 | 49,233,837 49,560 8,474,760 2,061,696 51,612 8,808,562 2,142,899 96.2
November . .| 101,500 | 49,335,337 50,061 8,560,431 2,082,538 51,925 4,879,176 2,160,080 96.4
December ' — 49,335.337 50,697 8,669,187 2,108,995 ‘ 52,370 8,955,270 2,178,592 96.2

2 e _
Total . ‘ 19,798,100 | 49,335,337 364,136 | 93,036,462 22,496,693 ‘ 583,188 | 96,185,227 23,258,732 96.7
{
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Apprrypix XI.
MACHINERY FOR MINES SCHEME.

Honsm-ﬁggvg&;mmm
Allocation of | Cash sales from
1048, credits to machiniry Total eredits
“T.AAM. TESTVOS. to “ T.A.A. Approved I&ni:iaggg o
with loans. mings.
$ c. 8 c. $ .

January .. 138,300 00 121,315 25 259,615 26 748 834
February .. 52,100 00 * 9,041 25 81,141 25 1,470 758
March. . .. 224,160 50 13,176 00 237,336 60 334 1,292
April .. .. 124,400 00 19,180 5D 143,580 50 1,674 1,418
May .. . 177,000 00 1,403 15 181,408 15 140 870
June .. .. 29,350 00 3,682 50 87,932 50 264 802
July .. .. 99,750 00 43,745 70 143,495 70 1,028 1,602
August .. 41,030 00 3,976 75 47,006 75 202 608
September .. — 24,321 70 24,391 70 —_ 336
QOctober . 28,600 00 14,748 70 43,348 70 — . 476

h.‘ovcmbor .. 15,150 00 12,606 50 27,156 50 404 —_—
Deeember .. 29,919 00 + 17,127 26 47,046 25 — 202
Total .. 059,759 50 29;3—06 2b 1,254,059 75 6,264 9,248
Total 1946/47| 8,362,553 00 | T 660,379 21 4,031,932 21 34,040 23,999
GRAND Toran| 4,322,312 50 | 963,679 46 | 5,285,091 96 | 40,304 33,247

Note—

* Including deposit ($2,001) paid in respect of Hire-Purchase on sale of equipment.

+ Including deposit ($2,576.25) puid in respeet of Hire-Purchase on sale of equipment.
Releases of diesel engines were only effeeted, when securitics duly completed.

1 This figure shonld read  $673,136.37 as 78 cfs. Bank Commission not ineluded.
Less refund to purchasers  3,807.18

$869,379.21
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APPENDIX

XI1I

EMPLOYMENT STATISTICS BY RACES ON 3lst DECEMBER, 1948,
Ezcluding Dulang Washing.

Employed in production of Employed in types of mining.
States and Races,
Gravel Blrlnu- Open- Under- Miscel- |
Tin. Coal. Gold. Other. Total. Dredging. | pumping. cing. cast. ground. lancous. | | Total.
Chinese :

Perak 19,247 —_ — o1 19,308 3,138 13,368 1,600 —_ 108 599 19,308
o 8,823 1,085 — 10 L9808 2,611 5,540 46 1,179% 643 9 9,028
Negri 8emhbilan 1,284 — — - 1,284 406 599 7 8 — — 284
Pahang .. 1,704 —_— 877 —_— 2,171 _ 375 — —_ 1,719 7 2,171
Johore 532 — — 5 687 149 848 85 5 — — 587
Trengganu 465 — - 183 508 - 380 — 116 87 10 508
Kedah 204 _— — — 204 k-] 105 - 188 — — 204
Perlls 012 — - — 012 -_— 34 12 8 t2 ) - 9L

Kelantan — —_— — — — — — _ —_— — — —
- 221 _— — — 221 — 17 -— 38 — 12 221
Total 33,672 1,005 377 209 35,253 6,427 21,426 1,764 1,620 3,410 207 85,258

Tndisns :

Perak 3,738 — — 4 , 750 1,840 1,363 520 — 4] 8,750
Belangor 1,677 1,010 _ 2,687 1,217 199 -— 1,160 111 —_ 2,687
Negrl Sembilan w —_ —_ — 77 ¢ 13 -— — - 77
Pahang 62 —_ 57 - 19 — 1 — — 118 — 119
Johoro P 16 — —_ — 18 16 1 — - — - 16
'rrem‘lmuu . 16 -— —_ 141 157 — 16 -— 141 - —_ 157
Keda) . — — -— 33 26 8 — —_— — — 33

Perlis . —_ _ —_ — —_— —_ — — - — — —_—

Kelantan —_ - - —_ —_ — — —_ - — — —_
Malacca . 1 — -_ - 1 - 1 -_— —_ —_ —_ 1
Total 5,618 1,010 57 155 6,840 3,161 1,602 526 1,301 229 21 6,840

-, P - bl
= it - S e A gy ik SN A
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AppExDIX XII—(cont.)

EMPLOYMENT STATISTICS BY RACES ON 3lst DECEMBER, 1948—(cont.)
‘ EBxcluding Dulang Washing—(cont.)

Employed in production of Employed in types of mining.
States and Races. .
Gravel Hydrau- Open- Under- Miscel-
Tin. Coal. Gold. Other. Total. Dredging. | pumping. licing. cast. ground. laneous. Total.
Malays:

Perak I 4,364 — — — 4,364 3,291 352 721 - - — 4,364
Selangor .. 1,402 45 — — 1,447 1,313 22 — 107 5 — 1,447
Negri Sembilan 232 - ~— — 232 282 —_ — — — —_ 232
Pahang 439 — | 116 — 575 - 2 - - 573 - 375
Johore .. 75 — — — 7 75 —_ — — — — 75
Trengganu . . 192 — — 1,246 1,433 _ 79 — 1,243 95 21 1,438
Kedah .. 92 — — — 92 92! — — - — — 92
Perlis 15 — j— — 15 —_ i — — — 15 —_— 15
Kelantan —_ — ~— —_— — — — — —_ — —_ —
Malacca 4 —_ — — 4 — 4 — - — —_ 4

Total .. 6,885 45 116 1,246 8,202 5,053 459 721 1,350 638 21 8,292

Europeans :

Perak 232 — — - 232 200 15 17 — — — 232
Selangor .. 134 22 — 156 125 3 — 14 14 — 156
Negri Sembilan 10 — — — 10 10 — — — — — 10
Pahang 35 — 13 — 48 — — — — 48 — 48
Johore . 3 — — —_ 3 3 — — —_ — — 3
Trengganu . . —_ — — 10 10 — — — 10 — — 10
Kedab . 3 — — — 3 3 — —_ — —_ —_ 3
Perlis — — — —_ — — —_ — —_ — — —_
Kelantan — —_ — — — — — - — —_ — —
Malacca — — _ — —_ —_— — — — — —_ —

Total .. 417 22 13 10 462 341 18 17 24 62 —_ 462
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Arrespix X1I—(cont.)

EMPLOYMENT STATISTICS BY RACES ON 31st DECEMBER, 1048—(cont.)

Excluding Dulang Washing—(cont.)

I Kmployed In production of Employed in types of mining.
States and Races,
Gravel Hydrau- Open- Under- Miscel-
Tin. Conl, Gold. Other. Total. | Dredglng. | pumping. licing. cast. ground. Iancous. Total.
] ! 1
Others :

Perak 278 — — — 208 194 74 10 -— —_ — 278
Selangor . A8 - —_ — 58 b4 2 2 _— — b8
Negrl Sembilan 8 —_ — - 3 3 —_ - — — e 3
Pahang AN 8 — 54 -— BY — 12 —-— — 4 e 57
Johore .. 2 — —_ - 2 2 — —_ - — -— 2
Treugganu . . - _ -— - — — — — -_ — -— —
Kedah .. —_ — et - - — —_— — - ~— —_— —
P .. —— — — — - — — —_ —_— —_ — —
Kelantan .. - — - — - - —_ - - - — -
Malacea .. o 25 _— -— — 26 — 19 — -— — 25

Total 369 — 54 - 423 253 107 12 —_ 45 423

Total Labour Force :
Statrs. .

Perak . .| #7967 _ — | 25982 8,663 [ 15672 2,874 — 108 620 | 2708
Selangor .. o 1Ziomd 2,172 10 14276 5220 57 s 2,460 718 9| 14276
Negrl Bombilan . 1,660 — — — 1,056 965 812 ! 8 — —_ 1,656
Pahang .. B 2,353 _ o7 — 2,070 — 300 — - 2,608 77 2,070
Johore e . 623 - — 5 633 244 349 36 5 -— — 633
Trenggann . . . 473 — — 1,530 2,208 -— 450 — 1,510 182 31 2,208
Kedah . . 422 -_— - — 429 143 113 —_— 166 _— — 429
Perlis . 027 —_ — - 927 — 34 12 8 878 - 927
Kelantan . — -_ -_ — - - - - — - — —
Malacca .. . 251 — —_— — 251 — 195 — 38 - 13 251

Total 46,86) 2,172 e17 1,620 81,270 15,235 23,011 3,040 4,106 4,434 753 51,270

R ot PN o,
- - i LT -, .
imgy 3
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AprPENDIX XIT—(cont.).

EMPLOYMENT OF LABOUR ON MINES BY RACES IN STATES DURING 1948.

Negri |
Races. Perak. Selangor. Sembilan. | Pahang. Johore. Trengganu. Kedah. Perlis. Kelantan. Malacea. Total.
1 |
. | ’ l | 1
Chinese .. .. . 19,208 ‘ 9,928 1.28¢ ! 2,171 537 ! 598 294 912 —_ | 221 35,253
Indians .. .. .. 3,750 I 2,687 7 | 119 16 157 33 _— — 1 6,340
| .
Malays .. . . 4,364 1,447 282 575 75 1,438 92 15 — 4 8,292
Furopeans .. .. .. 232 156 10 48 3 10 3 —_ — — 462
Others . .- .. 278 58 3 57 2 — — —_ — 25 423
f
Total Labour Force .. 27,932 14,276 1,656 ’ 2,970 633 2,203 422 927 b 2561 51,270
.
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ArveeNpix X111

DETAILS OF FATAL ACCIDENTS.
Naine, sex. age and
Date and time. Name and situation of Name of owner, Method of ocenpation of persons Cause of accldent and remarks.
mine. mining. kitled.
Perak :
8-1-48at 12.45p.m, ..| Wan Hin Kongsl, Batu} Lee Koon Voon .. . .| Miscellaneous | Cheah Pek N (“ mMe), Killed by a fall of sand. The decoased was washing for
Ampor 15 vears, D tin-ore lo the ell'luent of the palong and prohublv under-
uwﬂmt.he 0k of old sands at an old mine when a fall
of sand burled her. No hlame attachable to mine
management.
30-3-48 at 9,30 a.m, Tal Lee Lawit Mipe,| Tal Lee Limited .. Working Oid| Yap Konz Yeow (fomale),| Fall of ground. Deceased was undercutting the loose
Lawit, Sungel Siput Tallings are years, Dulmu or the old disured tallings area when she was
Wuher Mlddenl buried by the fall of earth above her. No
blame attachable to the management.
7-4-48 evening ..| Yesn Foong Kongs, Lam Shin Kon .. ..} Misocllaneous | Choong Keow (female), age; Drownl The mine was worked out and mipe-hole
Siputeh 23 yuars, Dolang Washwer lln( . Deceased was working without permission anad
apparently drowned while wuhiug for Un-ore ut
the m no~hole No blame
6-0-43at 11,20 p.m. .. s Kinta Conaoli-| Southern Kinta Consoll- Dredging Abmad bin Ismail, Charge-| Blectrocution. Decrased was replacing & broken light
dated (Kinta Section),| dated (Kinta Sectlon) wman bulb above the dredge screen and was electrocuted.
Batu Gajah Reported by Elcctricity Department.
17-5-48 ab 2,46 p.m. .. Jeh&lnu 'l‘ln Dredgiog Jelizdnng Tin Dredging . Yap Yoon (male), age 28| Blectrocution. Decensed was electrocuted while carrving
Ltd., Jelapa i . years, Welder out weld.\uz‘o&nunna aboard the dredge. No biame
18-0-48At 2a.m. ..| French Tekkah Mines,! French Tekkah Mines Hydrsulicing Y-)g; Rin (male), age 51 years,| Bush of mud and water. Deceased was working In the
No. 3, Jelantoh Section’ yduullo elevator atten-|  semp of the mine when he was overwhelmed by & rush of
slime from ahead of the mine face. No blame attachable
to the management.
14-9-45 8t 7am. Tal Lee Limited .. was standing In a ditch at the

Tai Lee No. 1 Mine, Sungel
Buleh

Gravel Pump-
g

Nor Bakhan (male Beaﬁllg
ago 40 yeaxs old, uns
Employed to collect
timbers at the bottom of

the mine

Fall of uround Deceased
bottom of the mine when a big plece of unh'&n.pproxb
mMrly 3 tons) broke away from the side of

aond fell on him. The manager of the mine was prose-

cuted for failing to take such due and proper precautions

a8 to ensure the safety of persons working in the mine.

He was found aullty and fined $200 or two mouths R.1.

The fine was paid.
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AppENDIX XITI—(cont.)

DETAILS

OF FATAL ACCIDENTS—(cont.)

Date and time. Name and situation of Name of owner.
mine.

Method of
mining.

Name, sex, age and
occupation of persons
killed.

Cause of accident and remarks.

Perak—{cont.)

92-10-48 at 12.45 p.m. | Poh Onn Kongsi, Kampar| Liew Chong Hee ..

29-10-48 at 9 a.m. Pengkalen Limited,

Pengkalen
Tai Lee Kongsi, Lahat

Pengkalen Ltd.

8-11-48 at 5 p.m. Hew Yuk Chuan ..

£-11-48 at l:L(‘ A, . g, Tronch. ‘ Thong Kok Lim ..
i
|
26-11-48 at 3.40 a.m. | Tekkah Xtd., Kampong| Tekkah Limited ..
Kepayang
19-12-48 ‘Weng Sang Kongsi Yip Seng ..
Selangor @
30-8-48 Malayan Collieries Lid.,| Malayan Collieries Limited|
Batu Arang
15-9-48 .- .- » » » .- 5 2 2

Gravel Pump-
ng

Dredging

Gravel Pump-
ing

..| Hydraulicing

Gravel Pump-
ing

Open-cast
Coal

Underground
Coal

|

i

Fall of ground. Deceased was working in the taliayver at
the bottom of the mine when he was buried by a {all of
sand. No blame attachable to the management.

Arikam (male Indian), age
about 40 years, Tindal

Drowning. Fall from sampan into the dredge paddock.
No blame to the management.

Cheong Fatt (male), 55 years
old, Dredge Coolie

Wong Choy (male), age 54} Lightning. Deceased was working on the palong in the
years, Labourer chute house when a storm started and he was strack by
lightning and killed instantaneously. No blame attacha-
| ble to mine management.
cpars, Fall of grovmd. The deceased were both working at the
time of the aceidenbt; Tet Onn blocking holes in the
water pipes with wooden pegs and Cheong Chan in the
sump. 1he North face of the mine, where the monitor
was used for benching, slipped and buried both the
. deceased. It is considered that the accident could not
! have been foreseen and that no blame was attachable to
the management of the raine.

Tot Onn (male) age &F
8hift labourer, Cheong
Chan (male), age 24 years,\
Surap-man )

Kli%;) Nam (rnale), Monitor! Fall of ground. Deceased was operating & monitor at the
an

foot of a small hill when a land-slide from the hill
buried him. No blame to the management.

Lee Kee Yoon (male), age-46| Fatally injured when he slipped and the pipe he was
carrying fell across his body.

years, Ungkilled labourer

Run over by vehicle. Deceased was employed in_signal-
ling to the drivers of earth-moving vehicles where to
drop their loads on a dump. He was signalling to one
when he was run over by another. No blame was
atta:ﬂli.gle, and no enquiry under Sec. 79 (iii) of Cap. 147
was held. .

Hussain Khan (male), 55

years, Labourer

Fall of coal from the roof of a level, near the face.
Timbering was not as close up to the face as was desirable,
‘us the roof was considered by experienced miners to be
sound. AnD enquiry under Sec. 79 (iii) of Cap. 147 was
held but no blame was attachable. Detailed timbering
regulations for the mine have now been framed.

Lim Choon (male), 51

years, Coal hewer
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Date and ¢ims.

Selangor—(ront.)
31248

Negri S&mbilan ;
4-4-43at 115 p.

Pahang :
7+1-48 st 9.57 a.m,

d-4-4% at 7.30 p.m.

19-10-48 nt .30 a.m.

Kedah :
Perlls :
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Arprypix XI1I—{cont.)

Name and situation of
mine.

{

Kongsl,

Nam  Khoon
Setapak

Mua Fong Tin Mining Co.,
Titl

Raub  Australian
, Baub

Pahang Consolidated Co.
Ltd., Rungef Lembing

Gold

" "

| ;

| Merhod of

Name of owuer. ‘ mining.
i
Chang Tuw XNam and! Gravel Pump
Chung Khooo Lin :
1
Seow Mun ; Gravel Puiap
| Baub  Australan  Gold| Lode (Gold) ..
H foe, ub
i
! Pahang Consolidated Cou.' Lode (Tin)

¢

i Ltd., Sungel Lembing

» "

|
|

DETAILS OF FATAL ACCIDENTS—(cont.)

Name, sex. age and

accupation of persous Cause 0l accldent and remarks.
Killed.

Wong Sang (male), 40 years, Fall of a piece of rock in a m‘lv&l-pnmp mine. The

Labourer . limestone rock was generslly somewhat fractured and
falls was therufore nnt unlikely. An ez}:lry under Sec,
I f 7O (D) was held but there was (nsuficlent evidence to
! . Justify the Institution of » prosecution for negiect of

satety precautions,

| !
| Eam Poh (male), age 55 Fall of earth,
years, Monitor labourer

Chan  Ona  (msle), 33 Buried by fall of eand and timber. No blame attached to
Years the management.
Hoo Kok Kheug (tuale),,

Fe‘u‘ from }ogg:tlve and run over by trucks. No bisme

Underground loco driver f

Chong Chiew (male), Timber! Crusbed by fall of rock. No bisme sttached to the
Tatkong .. .. .- management.

24-8-48at 11.45a.m. | Sum Woh Mine. Kakil Loh Teng Cheng .. Undersround | Yong  Tike (male), 50" Fell from a Iadder. Verdict --Death by misadveoture.
| Bukit, Perifs, M.C. 9 | years, Miner Nu blame attached to management. or any other person.

27-8-48 at 3.20 p.m. f Wuui Batu Mine l’s’.ukl5 Estate of KE.E. Graf " Lew FHon (male), 40 Fall of ground at working face. Verdiet :—Desth by
! Bukit, Perlis, .0 440 years, Miner mizadventare. No blame attached to management, or
| | | any other person,  Victim was Hu stealing.
; i | |

Johore : ; : ’
- * Sungel Desi Mines Sungel Besl  Mines . Dredeine .. Male, Name unknown Fell on to the deck of the dredge from s helght of about
. {(Pelepah Dredge) | Limited, : 17 feet. No blame attached to the t
i |
- 3 > .
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No. of Deaths from Fatal Accidents connected with Mining, other than Coal Mining,
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AppENDIX XIV.

FATAL ACCIDENTS ON MINES.

classified’ by Causes, 1948.

Open-cast and on Surface. i TUnderground.
¥
| -
I l - '
I i : Falls. Explosives. <3 -
. 5 P RG] Average f:&f’gg-‘;
_ 2 € L B— l 2 -] S . %‘w&s ]!]lDll)lf:hly 1. 00!
) = S e ; | 22| =2 otal. 2bour ;
1EAEMEH FINEE R Ar I IR i | geioe,
BISEIE| 2 |E13)2) (%i%al5e8 8| 2 |88 2838252122
S12E1 2| S |S|E %z E|e2 322 5| 2 |gF |:E d3lz2|31E 8|2
212E1 51 8 121813 2 81551837/ 2| B | &° 25|28 2|3 12]&|8
EIE &l & [B|R|RIelE|a |[am B & |© 18 (2 15 ERE- RN ‘
T [ : | ! ; P |
I i | H i H
Perak .,cll‘wﬁmﬁ_“ £ :“l‘_:_:“t—‘—‘.—l‘ t_}_ SN IS [ U g 13] 26318| 0494
! ! ! : i ! | ]
Selangor .. e e e e 1 - e — = = — = S IS U 1 11,682 0.09
| 1 i i i . ' | H
Negifembilan .. . 1= —| — —l—l— 1l—l—l—i—jm = === === = 1 1,719 0.58
0 ; { { b
Pahang .. e e —i—‘—-'l—)% PRl S R R R e i A 3| 2587 0.85
Johore — == 1i—|—|—]1 _\_ i - = = === 1 633 1.57
Trengganu o =i == === = — — —_ =] === — 2,203 —
Kedah e _t = — =] == === === — — — —_— |- =] === — 422 —_
Perlis = = =] === 1= — =1 = — — — 1l—{—|—1 2 2 700 2.86
Kelantan —_— = - =] = ——l— —_ === — — — R R T Tl e -—_ _— —
Malacca .. —_— = = | = - _l_ — == == - _ — —_ === — | — —_ 230 —_
i
Totals 8| 1|— 1{—1| 3l s | 16| 1 ‘ i i = == =t —=1|—|—]| 2|5 21| 46,444 0.45

* Investigated by the Machinery or Electzical Department.
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Arrexpix NV,

MACHINERY EMPLOYED IN MINING, 1936-1941 AND
TO46, 1947, 1948.

Yeoar. i Steam. Oil. iElectric. Gas. IH)liraug Totals,
1936+ .| 30,810 66,102 ,117.482 I f 19,577 1 233,346
1937#* : 35,9053 | 106,440 | 120,874 ' -484 [ 20,321 ;203,124
1338+* . XI 20,252 : 66,327 3;113,9]0 135 ! 22,763 | 223,389
1939+ . ; 27,173 | 94,460 | 121,409 284 g 20,060 | 263,386
1940* . ; 30,554 ;128,060 | 156,22 210 ; 20,893 | 335,947
1941(Sopt.)* | 20,433 : 131,183 | 151,244 L2100 18,401 | 330,471
1946 (Jan.)t | S es | 1332 : A'§:6775k§7 T e
1846 (Doc.)t % 4,106 | 14,365 | 43,258 I - 5,763 | 67,493
1947 (Doc.)'fi 14,982 | 62,248 | 82,675, --- 10,180 | 170,004

e R 34,_?”__.* Sl
1948 — f 2 '
January ..| 14,793 A 86,670 . 83,328 | — | 15,570 ! 180,361
February . 13,850 | 68,914 | 85,983 - 15,439 ; 186,185
March . .i 18,189 § 72,780 ! 88,909 —_— 15,564 | 195,512
April -1 19,205 i 78,6685 | 80,869 — 15,917 | 203,746
May ..} 18,715 | 80,8756 . 92,304 —— 15,084 | 207,878
Juno o 16,380 | 84,468 | 04,010 —— 15,799 : 214,566
July .. 19,3508 | 80,597 | 80,827 — 15,875 222,658
August . .| 17,060 | 95,124 | 97,864 | —- 15,324 ' 226,281
Septomber 17,069 | 67,423 i 87,6818 — 15,831 : 228,839
October ..! 17,669 | 101,087 : 00,280 - 16,050 ' 234,415
November ' 18,330 | 104,810 | 99,040 ;- 15,863 | 239,043
Docember. { 18,126 1 106,072 {104,865 ? - 15,883 : 244,746
. Fo!r e Federated Malny States. 1 Yot the Malaysn Union. i
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APPEN’JIX XVI.
HORSE POWER OF TYPES OF MACHINERY ON 31st DECEMBER, 1948.

64

Employed in production of Emploved in types of mine.
States and Horse Power. i . .
Gravel Hydrau- Open- Under- Miscel-
Tin. Coal. Gold. Other. Total. Dredging. | pumping. licing. cast. ground. laneous. Total.
i | i
*' I
Electric :
Perak } 67,200 — - 87,200 20410 292 055 2 Q44 — — — 67,209
Selangor .. .. .. .. . 28010 sur | — | — 31136 | 13,381 7041 277 8563 14,251 — 34,136
Negri Sembilan .. _l - — ! . 2 L —_ 2 T — Tass
ahang 1,836 | -~ 1,050 7 — 2,356 — — — - 2,386 - 2,38
Johore 178 S o R "178 178 — R T - 178
Trengganu | —_ — i _ i — } - _ — _ ‘ . i — —_ i
Kedah .. .. .. ) _ _ | e — ! — . — e — — _ -
Perlis .. .. .. .. .. 956 — — | —_ i 956 — —_ — —— 956 — 956
Kelantan .. .. .. .. Lo — : —_ — — —_ — _ —_— — — — —
Malacca - . ; — — — — —_ — — —_ — — — —
Total 95,698 8,117 1,050 —_ 104,365 43,969 40,896 3,844 8,563 7,593 — 104,865
oil:
Perak . .. .. .. .. 56,748 — _— — 56,748 4,857 50,896 51 _ -— 044 56,74§
Selangor .. oL L 26532 1,795 — — 28327 1};82 24,964 65 1,83 — 28 28,327
egri Sembilan .. .. .. .. 4,178 —_ — —_ 4,178 B X —_ — —_ 5
Pahang .. .. . .- .. 8,245 —_ 181 — 8,426 —_ 1,786 — - 6,598 42 8,426
Johore ‘e .. .. .. .. 1,699 — — — 1,699 88 1,611 - —_ —_ — 1,§99
Trengganu .. - .. . .. 1,134 — — 2,370 3,504 1,104 —_ 2,370 30 — 3,504
Kedah .. . .. .. .. 719 —_ — — 719 115 604 — — — — 719
Perlis .. .. .. .. .. 1,341 — — — 1,341 — 226 — — 1,115 - 1,341
Kelantan .. .. .. .. o — — — — " — —_ — — = — -
Malacea .. .. .. .. .. 1,180 — — _— 1,130 - 1,080 — 50 — — 1,130
Total ..| 101,726 1,795 181 2,370 106,072 6,860 85,830 316 4,259 7,743 1,014 108,072
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AppeENpix XVI—(cont.)

HORSE POWER OF TYPES OF MACHINERY OXN 31st DECEMBER. 1948—(cont.)

Employed In production of Employed in types of mine.

! " aravel Hydrau-
Tin. i Coal. ] Gold. Other. | Total. [)rvdmim.;pumplu., licing.

States and Horse Power. ]
|
i | i i
o
- - ; — | : 5,495
1
v
|

Miscel- |

| Open- l Under- '
cast, ! gound. | laneous. | Total.

l

Bteam : ! i

i i
Perak R L 5,405 : cm L 5.400 5495 | — \
elangor .. .. ... . 9,588 36 - - 962 BASR | — 35 - 9,023
Nogrd Sembilan . .. .. .. 167 ;- - 1 e Nets | — | e- e ' 1,675
Pahang .. . . .. ki : 2 - — s 78 T
Johore .. . . . 881 - - ‘ 831 w36 5 - ! ; ' R81
Trenggann . . . .- . - - o i — -— H — ! - .- ' -
Kedah .. . . . . 380 - i H 350 380 - ! - - . ' 350
Perlia . o e . .. — - ; o = : -— o | - ! — - — | —
ﬁelnn«tu - .. .. . . . . . . - P .

alaces e .. .. . N — s . . . ‘o v — — - — — e

08

Tatal Py - — T sz | anem 6B - 35 . P -
; | . [ i
Hrdraulle : ! | i X ! 3
— - 5 - " - - _
B oo ey - O s o+ 2 I B L B £ e e el
Negrl SembHan — — e ! — - d —_ 0 -_— | -— ! — -— —
}" ng .. . o . o - - - ] - —_— - _— e e —_ -
ohore .. . Ve . . - i - e b - — -— — — — —
Treogganu .. .. ..l 10 - — - 10 — ‘ — - g —_ 10 I - i 10
Kedah . .. . . . _— —— — — i — — — -— —-— — — -—
Perlls . - .. .. - 00| - — - 100 — — 100! — 1 - - 100
Kelantan .. . . " . - - —_ i — | — -] - - = -
Malaces .. . . .. .. — —— — -— ! —_ —_ _ — — — — —
- ‘ -
Total .. 15,658 — — B - 274 16,397 — 10 —_ 15,083
e e e — - e - e S _ N
- - ‘n ¢
- i 1 il el o E
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AppeNDIX XVI—(cont.)

HORSE POWER OF TYPES OF MACHINERY ON 8lsr DECEMBER, 1948—(cont.)

|

18

Employed in produetion of , ‘ Employed in types of mine,
States and Horse Power. | . -
Gravel Hydrau- Open- Under- Miscel-
Tin. Coal. Gold. Other. Total. | Dredging. { pumping. licing. cast. ground. laneous. Total.
I H
Gas: ; ' i ‘ l t \ : 1 [

Perak e e b - = e _ ] =
Selangor . — 1 —_ i — ! — ! —_ ! _— ! _ ! — i — t — | — I —_—
Negri Sembilan — —_ ‘ — — i — i — 1 — — : — \ — i — { —
Pahang . o - — : o - — ; — — : - -
%Dhmm u.. e e = - - === -z =
Kedrn 0 - v Z v Z v = e e e
Perlis -— : —_— — — — _ _ i —_ - _ — ; —
Kelantan — ! — — - : — : — — | — — — — | —
Malacca — — — | — 1 — | — . — — — — | —

Total .. — —_ —_ i J— — ; — —_ — —_— — — —_

Total Horse Power :

Perak .- .- .. . .. 144,305 — — — 144,805 40,762 84,127 18,972 —_ — 944 | 144,805
Selangor .. .. .- .. . 62,359 9,047 —_ — 72,306 24,465 2,905 220 10,437 4,251 28 72,306
Negri Sembilan .. . .- .. 5,853 — — — 5,853 1,979 3,609 265 — — —_— 5,853
Pahang .- .- .- .. .. 9,653 — 1,231 — 10,884 —_ 1,786 — - 9,056 42 10,884 .
Johore .. .. .. . 2,758 — — — 2,758 1,102 1,656 — — — — 2,758
Trengganu . . .. .. .. .. 1,144 — — 2,370 ,514 —_ ;104 — 2,370 40 — 3,514
Kedah .. .. .. .. .. 1,009 — — — 1,000 495 — - — — 1,099
Perlis .. .. .. .. .. 2,397 e — — 2,397 — 226 100 — 2,071 — 2,397
Kelantan . .. .. .. — — —_ — — — - — — = — _
Malacea .. . - . .. 1,130 - — — 1,130 |  — 1,080 -— 50 — — 1,130

Total .. 231,198 9,947 1,231 2,370 244,746 68,303 127,097 19,557 12,857 15,418 1,014 244,746
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PROGRESS IN NUMBER OF TIN MINES PRODUCING.

1946 1947 1048
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R
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PRODUCTION FROM REHABILITATED TIN MINES.
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NOTE.

Production, export and other figures given in this Bulletin, up to and including
1941, unless otherwise indicated, refer to the States of Perak, Selangor, Negri
Sembilan and Pahang only. Subsequent figures refer to the whole of the Federation
of Malaya. '

2. Assay Values of Tin Concenirates.

1946 .. January-December .. 74,09, metallic tin

1947 . January-June .. 74.09, ’s
July .. .. .. 75.0% »
August-Decernber .. 75.5% "

1948 . January-December .. 75.09%, R

3. The total metallic tin content for the year, calculated from the above figures,
is correct to within 0.149.

4. Malayan Weights and Currency.
16 tahils' =1 katty.
1 katty =1} 1bs.
100 katties=1 picul.
1 picul =133} lbs.
16.8 piculs =1 ton (long).

The Straits dollar is fixed at 2s. 4d.

J. SANDERSON,
Ag. Chief Inspector of Mines,
Federation of Malaya.
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BULLETIN OF STATISTICS RELATING TO THE MINING
INDUSTRY OF MALAYA.

JANUARY-DECEMBER, 1948.

I—PREFACE.

During the year Government contimmed the financial aid that was made avail-
able to the Industry during 1946 and 1947, and the results of that aid can be parti-
cularly seen on reference to Table 12, which shows the number of mines working
< each month. Had it not been for thut financial aid it is very doubtful if so many

é gravel pump mines would have commmenced operation.

Labour troubles on mines in the form of strikes took place during the first half
of the year and caused a considerable loss of working hours which had its effect on
production and also retarded rehabilitation. To follow those troubles, lawlessness
broke out during June resulting in the Declaration by Government of an Emergency,
and though the effect on production has not been noticeabloe in statistics yet it did
effect production by causing stoppages on mines due to raids by the terrorists, ete.
The emergency has definitely retarded rehabilitation and caused an almost complete
cessation of prospecting work.

To counter the terrorist raids the mines obtained special constables who were
armed and were stationed at the mines. In Perak the Chinese miners under the
guidance of Government constructed block-houses at their mines to enable the
special constables, if attacked, to offer a better defence.

The attacks on mines, and ambushes, have unfortunately resulted in some of
the mining personnel losing their lives. (ienerally speaking little damage has been
done on mines by the terrorists.

It is a very significant fact that since the emergency there has been practically
no trouble with the labour on mines. It can therefore only be construed that the
persons who were instigators of the strikes were also very closely associated with the
terrorist movement,

Delays in delivery of plant and cquipment ordered from overseas continued,
especially in the case of electrical iterns.

"

The production of tin-in-ore in Jarnuary, 1948, was 3,381 tons but in December,
1948, it was 4,268 tons. The rate of increase will be seen to have diminished as more
Pl mines have become fully rehabilitated. The figure of production for December is
equivalent to an annual rate of 51,216 ions, or 649, of the 1940 production of 80,651
tons, which is the highest ever obtained.

The various associations representing the Mining Industry in Malaya are as
follows ;—

" The F.M.8. Chamber of Mine::
The All Malaya Chinesc Mining Agsociation;
The Perak Chinese Mining Association;
The Miners’ Association of Selangor, Negri Sembilan and Pahang;

The Malayan Mining Employ=rs Association.
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32 JANUARY TO DECEMBER, 1948.

IT.—TIN
REGULATIOX OF PRODUCTIUON AND DISTRIBUTION.

In an attempt to control the Auctuations of stocks and prices, an International
Control Scheme was introduced with effect from ist March, 1931, and with variations
zhe scheme persisted until the 31st Decemnber, 1946,

I[n conmection with tho scheine, an International Tin Research and Development
Council was instituted, with Research Laboratories in England and a Statistical
Mlice in Holland.

A Tin Study Group was set up in 1847 under the International Trade
Organisation of U.N.Q. to replace the lnternational Tin Committoo, and the
activities of the Rescarch Laboratorics and the Statistical Office will eontinue
substantially unchanged.

I'he American Government is now considering the aceumulation of a stackpile
of tin netal for sirategic purposes, and this is likely to result in a long-torm demand
“or tho metal.

Fram lst July, 1948, the export duty of $30 per picul on tin-ore exported to all
sountries outside thie British Commonwealth was rescinded.

Distribution of tin mnetal during 1948 was aceording to allocations made by the
Combined Tin Commitice in Washington and the Ministry of Supply, Londen,
euntinued to be the only purchaser of tin from Malaya.

TaBLE |.

NTANDARD TONNAGES UNDER THE INTERNATIONAL TIN
CONTROL SCHEME.

Loxg Toxs.

st

{ Agreement, 20d Agreement Mﬂl__
March 1. - Jenuary 1, 1034, to Jan. 1, July 1
1981, to 1 December 31, 1936. 1037, to 1938, to
bec. 81, | June 30, Dec. 31,
1931 | 1038, 1951,
onagen, | | Swndardtonages. || Stavdard tounags
Bolivia .. . 46,338 46,490 46,490 | 48,490
Malava 49,366 71,840 71,840 | 77,335
N enherlunda Easb
Indies .. . 35,730 38.330 36,330 | 389,055
Nigeria .. .. 10,734 10,890 10,890 | 10,890
o | fammes
sept L 1034 ‘ 1935. 1038
Siam .. . . 10,000 ! 9,800 1 9,800 9,800 ) 18,000 18,000
Belgian (¢ ungo . . 4,500 t 8,000 7,000 13,200 13,200
Cornwall . . 1,700 | 1,700 1,7 :
French Indo- (,hlnu . .. . 1,700 2,600 3,000 3,000 3,000
Portugal . - - 650 650 650
Total standard . .
tounages .. .. 162,168 185,650 : 199,850 207,970
Standard tonnages ‘ ‘ n
~-flat rates . 172,168 184,000 1 186,300 ; 187,800 189,850 207,970
1 :

From the Statistical Year Book, 1939, of the International Tin Renearch and Development Council.
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JANUARY TO DECEMBER, 1948.

TABLE 2.

3

PERMITTED PRODUCTICN UNDER THE INTERNATIONAL
’ CONTROL SCHEME.

Annual
average
Year. releases
of percentage
of standard
tonnage.
1931 69.10
1932 43.73
1933 33.33
1934 49.00a
1935 63.75b
1936 92.50

Annual
average
of F.M.&.
domestic
quota.

61.00
31.94:
24.50
34.00a
47.35b
67.00

of 7.56% to Malaya.

(@) Includes additional 4% to Malaya.

(b) Includes Buffer Stock.

Annual
average
Year. releases
of percentage
of standard
tonnage.
1937 107.50
1938 55.64c
1939 76.25
1940 115.00
1941 130.00
1942 to
1946 105.00

Annual

average
of F.M.8.
domestic

quota.

717.75
41.22¢
53.00
88.75
100.00

(¢) Includes special allowance

Note.—The above annual averages are correctiy weighted for the varying periods of releases and quotas.

TaBLe 3.

TOTAL PERMITTED AND ACTUAL EXPORTS UNDER THE
INTERNATIONAL CONTROL SCHEME.

In Lowag Tons or Tin.

ERROR.
. TPormitted Actual -
Country. Period. exports. exports, exI;)gr('lteE-— ) o é:l!:ap%r-o "
Over- i)ermigtted
export (+). exports,
Belgian Congo. . 1931-46%* 177,457 142,156 — 35,301 19.89
Bolivia 1931-46% 599,429 476,527 |— 122,902 20.50
French Indo-China 1931-41 22,367 11,518 |— 10,849 48.50
Malaya 1931-41 | 598,783 573,418 [— 23,365 3.92
Netherlands East
Indies .. 193141 306,920 310,669 {4+ 3,740 1.22
Nigeria 1931-46%* 160,961 143,810 |— 17,151 10.65
Thailand 1931-41 ! 150,537 135,815 |— 14,722 9.78

* Up to and including June, 1946, 1 Up te and Including September, 1946.
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4 JANUARY T DECEMBER, 1948.
TaBLE 4.
CESS ON TIN-ORE EXPORT FOR RESTRICTION EXPENSES AND TIN
RESEARCH AND DEVELOPMENT.

A.—HRESTRICTION.

RECRIPTS, PAYMENTS, BALANCE.
Year.
Cess. B%%ug;e— Total. 11?3‘3“"3".52"“ Surplus.
$§ e $ c. L3 €. $ . s c.
1931 .. 37,868 07 111 16 40,029 73% 29,336 76 10,692 97
1932 ... 30,783 22 130 71 30.913 93 18,738 93 12,175 GO
1933 ..} 28,299 23 52 94 26,352 17 13,852 94 10,499 23
1934 ... 38,722 §0 202 36 38,025 28 22,5644 00 16,381 26
1935 .. 43,957 56 202 19 44,159 75 20,879 45 23,180 30
1936 .. 69,223 05 136 02 88,358 07 20,607 20 48,660 87
1937 .8 69,711 34 188 76 89,910 10 26,834 44 43,075 66
1938 ..1 38,641 08 270 34 36,011 42 27,628 67 9,382 75
1939 ..} 44,968 03 10,062 23 55,030 28 25,222 786 29,807 52
1940 .. 71,055 54 4,543 57 75,699 11 25,222 76 50,376 35
1946 .. 4,916 42 —_— 4,816 42 2,142 88 2,773 56
1947 .. 18,081 52 — 18,081 52 — 18,001 52
1048 .. 46,468 76 [ 46,468 76 _— 46,468 7
Total. .| 538,708 72 15,908 30 | 536,666 52 | 235,100 77 | 321,565 75

* Includes $2.050.50 appeal fees.

B.-—IlESEARCH AND DEVELOPMENT.

RECRIPTS. ¢ PAYMENTS,
Year. Surplus t wompyi. 1 BALASCE. COMTIATIVE
Contri- ; from i i L::a:f:‘ Baraxce.
Cess. bution, ! restrie- | Total, | o
. Johore. . tionaje | : TR
i A above. | e e o B

! $ e § t IS s ¢! 3 e 8 el t IS
1882 ... 30,783 2% 500 © 22,R67 BT } 54.151 20 | 49,245 71 —15,004 51 | 15,004 51
1933 .. 26200 220 500 10499 23 | 37,298 45 . 69,245 7 —31,847 20 | —47,041 77
1934 .. 45,254 0O 500 . 16,381 26 | 62,135 26 | 69,245 71 - 7,110 45 ; —54,152 22
1936 ..] 87.916 131 500 23,180 30 | 111,505 43 | 69,245 71 +42,849 72 . —11,502 50
1936 .. 01382 20, 500 [ 48,880 87 | 140,543 07 | 69,245 71 +71,207 36 ; +60,404 88
1987 .. 31,2496 Ol 500 . 43,075 86 | 74,871 67 . 69,245 71 + 5,625 06 +65,120 82
PR . B 9,160 27 o 9.382 75 | 19.043 02 | 69,245 71 — 50,202 89 + 14,818 13
1939 ... 62,450 177 — - 20807 62 | 92,266 69 | 65,165 71 426,500 93 @ +41,418 11
040 .. 2341851 — - 50,376 35| 73,704 86 ; 83,085 71 + 5,708 15  +47,128 26
1946 .0 1,638 811 - 2,778 BS 4,412 37 : 88,085 7} —63,673 3¢ —16,545 03
1047 L. 8.0630 51; ~— 18,091 52 1 24,122 03 : 114,285 71 —00,183 68  —106,7"8 78
1048 ... 15489 531 — . 46.48% 70 | 61958 34 | 160,000 00 — 98,041 66 —204,750 42
Total ... 431,126 64 3.500 ° 321,565 75 756,192 39 ; 060,042 8} — 204,760 42 e

The Cess rates have been as follows:

5 centa as from 17th April, 1931 .. .. .. G.N. 2882
10 cents as from lst January. 1932 .. . .. G.N. 8827
15 cents as from Ist November, 1934 . .. G.N. 5108
10 cents as from lst May, 1936 .. .. .. GUN, 1739

§ cents as from Ist April, 1937 .. .. .. G.N. 1509
10 cents as from lst February, 1939 .. . .. G.N. 284

5 cents as from lst February, 1940 .. .. .. G.N. 509

4 cents as from Ist January, 1841 .. .. .. G.N. 1817

SOURCE : ACCOUNTANT-GENERAL, FEDERATION oF MALAYA,
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JANUARY TO DECKEMBER, 1948. 5

TaBLE 5.
*®
EXPORTS OF TIN-IN-ORE, VALUE AND DUTY PAID.
Toxs TIN-IN-ORE.
Year. Exports. Value. Duty. Per cent.
of total

S 8 Revenue.
1898 39,569 25,229,789 3,210,699 34.2
1899 38,353 41,612,038 6,181,542 45.8
1900 42,444 50,087,639 7,050,382 45.1
1901 46,742 48,468,440 6,968,183 39.7
1902 46,480 48,278,135 8,438,775 41.0
1903 49,962 54,156,787 9,590,505 42.3
1904 50,967 55,585,594 8,814,688 39.6
1905 50,991 60,533,398 9,249,627 38.5
1906 46,941 71,106,593 10,036,798 36.8
1907 48,431 69,375,290 9,395,825 32.6
1908 50,837 57,024,925 7,285,864 29.5
1909 48,743 54,858,815 7,165,124 28.3
1910 43,862 57,098,096 7,162,026 26.9
1911 44,148 69,698,687 8,818,764 25.1
1912 48,228 84,119,238 10,850,121 25.4
1913 50,126 83,629,668 10,729,888 24.2
1914 49,042 60,680,485 7,046,869 18.8
1915 46,761 61,403,930 7,235,086 17.7
1916 43,869 64,502,670 7,903,785 15.4
1917 39,832 72,755,983 9,331,288 14.2
1918 37,369 94,546,245 13,141,841 19.1
1919 36,935 74,871,634 9,944,177 13.7
1920 34,935 88,414,230 12,203,531 16.7
1921 34,491 49,266,770 6,153,360 11.3
1922 35,285 47,795,901 5,766,808 10.9
1923 37,649 64,347,862 8,265,195 12.9
1924 44,044 91,875,730 12,543,624 17.7
1925 45,926 101,655,377 14,000,633 16.1
1926 45,947 111,591,718 15,583,799 15.1
1927 52,180 127,027,368 17,704,014 16.7
1928 61,935 118,784,948 16,037,720 16.7
1929 67,043 117,538,390 15,420,646 18.8
1930 62,065 75,989,084 9,121,971 13.9
1931 53,455 51,135,004 5,601,733 10.5
1932 28,363 31,336,860 3,594,022 8.2
1933 23,924 37,665,444 4,886,683 10.3
1934 36,253 67,538,662 8,886,234 15.0
1935 40,785 76,160,164 9,700,616 15.5
1936 64,719 109,430,652 13,410,254 19.6
1937 75,394 151,418,742 19,487,585 24,0
1938 41,077 64,279,974 8,122,685 12.9
1939 52,232 100,226,619 13,107,095 18.6
1940 81,332 177,357,697 23,317,512 23.7
1941 *61,645 140,355,612 .. 22,818,987 —
1942 Not known
1943 Not known
1944 Not known
1945 1,134%1 .. 2,915,514 407,646 —_
1946t 10,340% .. 29,510,360 4,968,341 —
1947t 26,380 94,313,011 13,461,879 5.2
1948 44,792 203,680,836 29,425,879 —_—

* January-September only.
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6 JANUARY TO DECEMBER, 1948.

1948.

EXPORTS OF TIN-IN-ORE, VALUE AND DUTY IAID.

Exporis. Yalue.* Duty.
Tons. b $

January 3,147 13,382,353 1,935,675
February . . 3,347 14,232,836 2,053,419
March 3,143 13,365,343 1,924,875
April 3,733 15,937,810 2,308,953
May 3,657 15,681,333 2,223,188
June 3,643 17,183,788 2,473,539
July 3,812 18,010,419 .. 2,611,921
August 4,105 19,409,918 . 2,832,013
September 3,928 18,554,520 2,686,482
Qctober 4,036 18,050,437 2,774,810
November 4,105 19,363,022 2,773,388
December. . 4,136 19,509,247 2,829,606

Total 44,792 203,680,836 . 29,423,879

¢ The value I8 based on the estimated metalllc tin content and the price of metallic tin
x AMalayan Smeiters.
TaBLE 6.

STATE PRODUCTION AND VALUE OF TIN.

Tons TIN-IN-ORE.

PRRAK. SELANGOR. \'BGE[ Sxxmu\' PAxum. TOTAL,

— L i T o ——— P
Year. Produc- Yalue. Produc- Value, Produc- ’Valne Produc» Value. Produc- Value,

tfon. $ tion. s tion. ] tlon. ]
1920 .. 44,0638 74,700,168 20,356 34,018,183 1,065 3,200,371 3,040 5,007,632 69,009 117,205,352
1930 .. 41,607 43,845,372 18,804 22,244, 1,827 1,831,503 2,855 3, 343,070 '983 76,464,113
1931 .. 34,080 32,485,403 14,974 14,308,277 I, ;810 1,533,360 2,445 2 '335,920 53,116 50,644.550
1932 . 11.262 19,040,088 8,383 9,255,858 007 l.OOi.EOS 1,305 l.‘SS,SOO 7,827 30 737,504
1933 .. 15,083 23,638,893 7,133 11,182,303 638 1,011,129 1,060 1,689,843 23 893 37,561 968
1934 .. 22,273 42,784,301 10.98" 21 .000 815 1,081 2,079,032 1,378 3,607,815 868,214 69,562,263
1935 .. 25,047 46,785,702 12,6890 23,719,048 1,279 2,306,063 1,776 3,822,558 40,701 70,224,357
1938 39,038 66,005,375 21,116 35,737, 315 1,760 2,991,503 2,760 4.646,918 109,381,176
1937 44,875 89,050,361 24,5? 49,041.005 2,510 4,960,327 3,158 8,200,073 75,118 149,266,766
1938 24,958 39,075,974 12,633 10,836,017 1,801 2,623,081 1,823 2,044,307 1,205 64,480,370
1939 26,456 50,454,715 15,150 28,909,802 1,209 2,4"7 345 1,718 3,286,800 44 827 85 108.‘ 42
imD(J 48,965 106,073,218 25,736 56,086,050 ..¢05 5,908,683 3,244 7,071,621 80, 851 175,787,582

941

Sept. )36 589

88,315,515

19,004 43,462,527

1,854 4,448,228

2,655 6,043,017

80,292 137,269,287

During tho Japanese occupation tin mining continued on a restricted scale.
The following figures are approximate only :

refining charges.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

PRODUCTIOXN.
(Toxs.)
Year. Tin-ore. Tin-in-ore at 729%
1942 21,873 15,748
1943 36,111 28,000
1944 12,930 9,309
1945 4 380 3,152

Aou — Prior to 1939 the pr«nlucnon ngum were based on de[neries lo smelurs and ore buyxn from
1039 onwards they represent actual production,

The valuation was based on the Customs tin price at the time of export inclusive of delivery and.

-
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JANUARY TO DECEMBER, 1948. 7

TABLE 7.

STATE PRODUCTION OF TIN-IN-ORE.*
Lona Tons.

ar. Perak, Selangor. Negri Pahang. Johore, Trengganu. Kedsh. Perlis. Malacca, Total.
Sernbilan,
946 .. .. 5,226 2,787 163 136 - 67 40 14 — —_— 8,432
1917 .. .. 17,868 6,779 826 502 243 226 261 179 53 27,026
1948-—
s January .. 2,211 860 133 78 14 26 40 10 14 3,381
February .. 2,021 737 89 67 25 16 33 7 6 3,001
v March . 2,282 877 108 v 32 21 35 12 12 3,450
April .. 2,331 003 93 8 3 21 27 12 11 8,618
May .. 2,574 858 110 8’4 39 29 35 17 12 38,7568
June .. 2,431 852 109 87 24 22 23 13 11 3,672
July .. 2,541 1,023 104 2 36 18 34 13 9 3,870
Aungust N 2,584 1,079 114 37 31 21 35 22 8 8,975
September . . 2,450 1,044 110 9 48 33 32 23 13 3,851
Qctober . 2,592 1,062 108 a6 62 20 29 24 19 4,012
November .. 2,614 1,119 1256 116 70 22 24 46 17 4,153
December .. 2,758 1,080 113 126 59 27 28 55 22 4,268
Total .. 29,380 11,404 1,318 1,079 475 279 875 2564 154 44.815

TaBLE 8.

METHOD OF PRODUCTION.
Tons 'TIN-IN-ORE.

Yeur. Dredging, (Grovel, Tyl Open  Under  Duws el ot
1929 .. .. 27,211 29,031 5,364 2,745 3,244 1,057 847 69,999
1930 .. .. 24,728 28,218 4,578 2,608 3,035 962 764 64,983
1931 .. .. 22,068 20,394 3,372 2,927 2,383 1,414 567 53,115
1932 .. .. 11,869 10,477 1,610 1,261 1,199 971 440 27,827
1933 .. . 10,759 8,713 1,359 1,101 957 735 269 23,803
1934 .. .. 16,834 13,699 1,879 940 1,755 760 347 36,214
1935 .. .. 18,302 16,691 2,036 934 1,622 871 435 40,791
1936 .. .. 30,455 24,833 3,149 2,558 2,598 1,028 61 64,682
1937 .. .. 36,157 28,712 3,248 3,020 2,910 1,005 66 75,118
1938 .. .. 18,539 15,772 2,324 1,769 1,734 1,029 38 41,205
1939 .. .. 21,407 16,270 2,547 1,712 1,803 853 35 44,627
1940 .. .. 42,204 28,208 3,072 3,157 2,848 999 73 80,651
1941 (Jan.-

Sept.) .. 30,670 21,695 2,256 2,409 2,268 943 51 60,202
1942 .. .. —_ — .- — —_ — — 15,748
1943 .. . —_ —_ - — — — — 26,000
1944 .. e —_— — - - —_ — -— —_ 9,309
1945 .. — — - — — —_ — 3,152
1946* .. . 2,067 2,707 560 8 140 2,142 808 8,432
1947%* .. .. 12,826 8,827 1,546 324 690 1,768 1,045 27,026
1948—-

January .. 1,681 1,160 174 56 88 173 19 3,381

February .. 1,540 1,011 168 52 69 142 19 3,001

March . 1,778 1,210 187 24 80 161 16 3,456

April . 1,774 1,232 198 42 88 172 14 3,518

May N 1,874 1,344 189 58 84 190 19 3,758

June . 1,664 1,374 182 29 98 208 17 3,572

July .. 1,911 1,425 180 45 95 198 16 3,870

August R 1,965 1,490 171 39 94 202 14 3,975

September . . 1,823 1,446 174 47 115 224 22 3,851

QOctober - 1,976 1,426 183 44 118 243 22 4,012

November .. 1,978 1,516 175 60 143 253 28 4,153

December .. 1,968 1,589 212 65 156 247 31 4,268

Total .. 21,932 16,253 2,191 561 1,228 2,413 237 44,815

* Please see Note.
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8 JANUARY T DECEMBER. 1948.

TasLE 8.
PRODUCTION BY EUROPEAN AND CHINESE MINES.

ToNs TIN-IN-ORE.

Year. Eulr]-:[]':z;n cl:;srl (;::S:;Q ‘:’:‘{ st?utll"‘ceers i:x;:: Total.
1829 . .. .. 43,472 62 25,470 38 1,057 2 89,999
1930 . .. .. 40,920 863 23,101 36 962 1 64,983
1931 .. .. .. 35,003 65 16,698 32 1,414 3 53,115
1932 - . .. 18,226 68 8,830 3JI 971 3 27,827
1933 .. .. .. 15,846 66 7,312 31 735 3 23,893
1534 .. .. .. 23,924 68 11,530 32 760 2 36,214
1935 .. .. .. 26,731 66 13,189 32 71 2 40,791
1936 .. N .. 43,587 7 20,087 31 1,028 2 64,682
1937 .. N .. B0,757 68 23,356 31 1,005 1 75,118
1938 .. . .. 27,664 67 12,512 30 1,028 3 41,205
1939 .. .. .. 30,991 69 12,783 29 853 2 44,827
1940 . .. .. 57,872 72% 21,958 27+ 1,023 1 80,6851
1841 (Jan.-Sept.) .. 42,586 71* 16,712 28+ 294 i 80,202
19461 .. .. . 3,228 38.3 3,081 36.3 2,143 254 8,432
1947 ¢ .. .. .. 16,187 59.8 $.091 33.7 1,768 8.5 27,026
1948+—

January e .. 2,014 59.6 1.184 353 173 5.1 3,381
February . .. 1,866 2.2 963 33.1 142 4.7 3.001
Mareh .. .. .. 2,101 60.8 1,184 34.5 161 4.9 3,456
April .. . .. 2.134 60.6 1.212 345 172 4.9 3,518
May .. ‘s N 2,242 59.6 1,326 35.3 180 5.1 3,758
June .. .. o 2,011 58.3 1.353 37.9 208 5.8 3,572
July .. - .. 2,268 58.6 1,404 36.3 198 5.1 3,870
August . . .. .. 2,282 57.7 1.481 37.2 202 5.1 3,975
September . . 2,150 35.8 1.477 384 224 5.8 3.851
Qctober .. .. 2,300 57.3 1,460 36.6 243 6.1 4,012
November .. . 2,318 558 1,582 38.1 233 8.1 4.153
Decomber .. .. 2,338 548 1,683 36.4 247 5.8 4,268
Total .. 26,034 581 16,3068 36.5 2,413 5.4 44815

* About 11% of the Europcan Production was obtained from Chinese Tributers. t Please see Note.
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TOTAL MALAYAN PRODUCTION (PICULS OF TIN-ORE CONCENTRATES) FOR 1948.

TasLe 10a.

Production by European and Chinese Mines and Method of Production.

State. Mine. Dredging. Gravel Hydrau- Open Cast. Under- Dulang Miscellaneous. f Totals. Grand
Pumping. licing. ground.* washing. total.
Perak European 321,338 23,462 38,437 Lo —_ —_ 1,221 384,458
Chinese — 221,810 10,142 — 1,575 7,022 3202 273,841 658,299
Selangor European 139,202 , 157 — 6,903 _— — 149,352
Chinese — 89,803 202 2,841 — 15,187 3 108,146 257,498
Negri Sembilan European 16,600 — —_ — — — — ! 16.690
Chinese —— 11,365 PR 14 — avH 280 12,73¢ 20,429
Pahang Furopean — — — - 18,609 — 189 | 18,607
Chinese — 5,138 — — — 228 115 | 5,481 24,178
Johore .. European 8,166 — — — - — —_ ! 8,166
Chinese _ 2,124 101 —_ —_ 225 — 2.450 10,616
Trengganu European — —_ — - — — -~ —
Chinese — 4,217 — 15 1,974 — 82 6,288 6,288
Kedah .. European 5,825 — — — — — — 5,825
‘hinese —_ 816 —_ 1,298 _ 461 —_ 2,575 8,400
Perlis European — — — — — — — —
Chinese —_ 9 107 83 5,413 b —_ 5,604 5,604
Malacca. . Buropean —_ — —_ — — —_ — -
Chinese — 2,012 _ 1,403 — —_ 52 8,467 3,467
Totals European 491,311 26,619 38,437 6,003 18,509 — 1,409 583,188
Chinese — 387,466 10,6563 5,65¢ 8,962 54,0562 3,894 420,681 1,003,869

* Tncludes Cave Workings.

t All ore washed is included here irrespective of the race of the washers.

% Also includes concentrates from re-treatment of amang produced by
dredges, gravel pumps, etc.
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TaBLE 10B.

PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.
(Picula of Tin-Ore Concentrates.)

1948.
STATE OF PERAK.

Month, Mine. Dredging. P?n r;::;uellu llll\:!mr:x- Open Cast, &n&’r. “Ii\;hh’% 1 Misccllaneous.d Totals, ('}ora'ﬁd

e R I : vl Iy 18,968 el = Taas| e b 05 | a2
Febroary ..o GRS st 13807 it - 128 Tp.250 *98 T 45,267
March .. .. e | EERER pianeg 1567 e+ s 108 T2,548 e Wi 51,128
Aprll e w s 122‘:?0 s'ﬁ = T o "2.051 ! %ﬁ 62,217
e A - %0280 o 3% - o 2,000 a3 kit 57,060
nd T I v g 128:?1!; %35 - e 3,48 294 gé;% 54,450
Jy . .o o Euope #1580 16708 o s e T2,708 P 33558 56,000
Avquat .. . o) Eiepesn .08 2rioe 30 = Tz T2,903 194 BN 57,883
September .. .. e | EaRae .48 21091 i1 = T n 316 e Soass 54,866
October | Earopen 27,082 AT 3,909 - ~ as ~ a7 1 smem 58,068
Novembor .. .o o BiRGen | T o Me| = sl T4 R+ iy 58,660
December o B | e 2718 ikl I— T sl Taes a1t | e
R - B T TR R R P A

* Includes Cave Workings. + All ore washed is Included here Irrespective of the race of the washers. 1 Also includ trates from re-treat t of amang produced by

dredges, gravel pumps, ote.

g g PRI—— R r I A e s T
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TaBLE 10c.

PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.

(Piculs of Tin-Ore Concentrates.)

1948.
STATE OF SELANGOR.
el
Month. Mine. Dredging. Gravel Hydran- Open Cast. Under- Dulang Miscellaneous.$ Totals. Grand
Pumping. lcing. ground.* washing.t total.
January European 10,203 260 — 845 — — — 11,308
hinese — 6,798 27 137 — 998 — ) 19,268

February European 9,414 184 —_ 775 — — — 10,373

Chinese — 5,205 11 142 — 782 6 6,146 16,519
March European 11,065 262 — 163 — — — 11,490

Chinese ! —_ 7,100 14 138 —_ 897 2 8,151 19,641
April .. European | 11,193 313 — i 519 — — — 12,025

Chinese | — 6,982 13 163 — 1,082 8 8,208 . 20,228
May .. Ruropean | 9,204 198 — 817 — - — 10,218

Chinese I — 7,620 { 16 79 —_ 1,187 7 9:009 19,228
June .. European 9,117 208 — 300 — — — 9,715

Chinese — 7,749 18 201 —_ 1,389 13 9,370 19,085
July .. European 12,613 277 - 673 — —_ — 13,5663

Chinese =0 7,608 16 202 - 1,522 9 9,357 22,990
August Buropean 13,723 361 — 507 — — — 14,591 N

Chinese =’ 7,829 6 242 — 1,503 8 9,538 24,179
September European 12,737 220 — 644 — — — 183,601

Chinese — 7,061 25 264 — 1,585 [] 9,791 23,392
October European 13,481 169 —_ 500 — — — 14,150

Chinese — 7,809 23 255 — 1,541 8 ,634 23,784
November European 18,846 312 — 640 — — — 14,798 _

Chinese —_ 8,450 15 409 — 1,386 3 10,263 25,061
December European 12,696 303 — 520 — —_ — 13,519

Chinese -— 8,782 13 509 —_ 1,365 5 10,674 24,193
Totals European 139,292 3,157 — 6,903 — — —_ 149,352

Chinese - 89,803 202 2,841 — 15,137 73 108,146 257,498

* Includes Cave Workings.

1 All ore washed is included here irrespective of the race of the washers.
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+ Alse includes concentrates from re-treatment of amang produced by

dredges, gravel pumps, ete.
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TaBLE 10D.

PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTIOXN.

(Piculs of Tin-Ore Concentrates.)
1048,
STATE OF NEGRI SEMBILAN.

Month. Mine. Dredging. Gravel Hydrsu- | Open Cast, Under- Dulang | Miscellaneous.§ Totals, Grand
Pumping. licing. ground.* washlag.t total
Januar! Europesn 1.7408 — — - - - - 1,746
y Chinese — 1,100 15 1 - 1 = 1232 2078
Februar, European e | = p - - - - T ey T
eoruary Chinese - 708 7 = - ™ 5 780 1,084
March .. European 1,826 — - faed - - — 1,826
Chinese — 996 9 1 - g - 1,088 2,414
Aprit .. European 1,030 -_— - —_— —_ -— — 1,030
Chinese — "8 7 1 — 100 — 1,056 2,086
Ma Ruropean 1,192 — — -— - — — 1,102
v Chinese 1,150 17 2 — 100 - 1,269 2,461
June .. . European 1,288 — - — - - -— 1,283
Chinese _ 1,087 16 1 —_— 01 — 1145 2428
July European 1,333 —_— - — - b _— 1,888
Chinese —_ 932 1 2 —_ 1] _— 1,004 2,837
August . European 1,518 — — — —_— —_ -— 1,616
Chinese — 949 3 2 —_— 7 _— 1,026 2,641
September European 1,356 _ — o - - _ 1,856
v Chnese | - 990 3 1 = 80 8 110z 2,458
October .. .. . European 1,615 — — — _ _— —_ 1,616
Chinese — 658 14 1 — ) 795 2,410
November .. o . Euaropean 1,663 — -— — e — —_ 1,583
‘ Chinese = 1,110 ) 1 - o1 60 1,288 2,801
December European 1,620 —_ — - - —_ —_ 1,526
Chinese — 803 k] 1 — o9 120 1,005 2,631
Totahs .. .. .. .. E T — - - — — — 16,690
Chinese - 11,365 101 14 - o7 280 12,730 20,420
* Includes Cave Workings. t Al ore washed is ded here Ir tive of the race of the washers. % Also includ: tea from re-treatment of amang pi d by
dredges, gravel pumps, etc.
- »- -
R TR R SO s s s SRR S RIS RSt IR TR B 21 % AR T N
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* & - .
TaBLE 10E.
PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.
(Piculs of Tin-Ore Concentrates.)
1948.
STATE OF PAHANG.
Month. Mine. Dredging. nglyjilg. Hgg;aé‘_l' Open Cast. ;011131(:{-' W]lelll]aigg.‘r Miscellaneous.} Totals. ?;gﬁd
January .. . .. .. ghujrﬁgeséan - — 225 - - _1,267 — — 3 1’:2;21 1,681
Febroary .o GRS - - 203 = - Lz T 30 3 L35 1,502
March . .. .. .. gﬁfﬁ&?“ - ~ a3 - - 184 — lg Lg;‘g 1,730
Aprl e e e gﬁx‘xﬁﬂ‘fz&n = ) - 301‘ = — — e | T 20 3 L35 1,837
May e ERRER = = 336 | - - Lo T o - 12 358 1,808
S R I . - ~an - T4 = _ e T s : 1356 1,950
S I =75 - T - - e BT 3 b3 2,054
August .. .. .. .. .. ngge%%an - ‘ — 154 - - _},344 — 10 lz l,igé 1,809
September . .. .. .. ggjlﬁ)e%%an - — 469 - - __1,680 — 13 Zé 1,701 2180
October .. - .. .. E;‘le;cl)g;an - — o7 - - _1,680 ~ 1 i lg«gi 2,166
November . .o .. .. gllllirlge%%an - — 066 - - j,seo — 461; 1,901 2501
December .. .. .. .. ggirrcl)e;;eean - ~ eo5 - - __?,016 ~ 58 22 2,%8 2,826
fotals SR I vives - 5,188 - - 18509 T o i g 24,178
* Includes Cave Workings. + All ore washed is included here irrespective of the race of the washers. + Also includes concentrates from re-treatment of amang produced by

dredges, gravel pumps, etc.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

OL AUVANVIE

{OH

H
[

"9F6T ‘YHINW

48



Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

Tapre 10r.

FI

PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.

(Piculs of Tin-Ore Concentrates.)
1948.
STATE OF JOHORE.,

Month, Mine. Dredging. Pl?u’;‘v‘;glx ] H c(ll::}l- Open Cast . :'rgggi‘.' m# Miscellaneous.} Totals. ?om“id
~‘...
Junuary . - .. .. gw _uw --151 = - = — ° - ig‘, . ‘:4
February .. - - . gmn _«3 = e = = = - s - .g s g_;
March .. . .. .. . Em _570 ~ 10 = - - — = ?;2 s :
April .. .. . .. .. man _ 679 ~ g - - - ~ = ng r =
May .. .. .. Lo L. Buropean _ T8 ~ - = ~ -, = 7, — ;:':
=
June .. .. .. . gmn _438 — 9 - = - — s - ‘ag o8 E:::
Wy .. .. L . gglrongm __es8 —_— - = - ~ s - ?23 o LE
—
August . . .. o - .. ax‘xmm _ 500 — m - s = - _— " = i‘g’é w07 b
September . .. .. | Ewopean _m ~ oo = = = = = 7 - ’g
October N . .. .. gmn _1,009 ~ o7 ~ o - = a = l,ggg - ;
November .. o . e &mn _1.218 ~ 01 ~ % = = - 2 - "3}3 1505
December o e Il T o = Z — = a3 133
Tols e of Eipen i Tzaz4 o = Z Y = vt 10,616
* Includes Cave Worlkings. t All orc washed Is included here frrespective of the race of the washers. $ Also :'lre'd d tes from re-treatment of amang produced by
ges, gravel pumps, etc.
® . - .
T g e . . ewem & i 15 e 1 e . . s -
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Tasre 10c.

PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.,

{(Piculs of Tin-Ore Concentrates.)

1948,
STATE OF TRENGGANU.
Month. Mine. Dredging. Gravel Hydraulicing. Open Cast. Underground.* |Dulang washing.t | Miscellaneous.} Totals. Grand
Pumping. total.

January European - — - — —_ —_ — —

Chinese — 419 —_ —_ 162 — 8 589 589
February European -— — — — —_ —_ — —

Chinese — 324 — — 42 _— 2 368 368
March .. European — —_ — — —_ _— — —

Chinese — 392 — 1 Vil — 4 474 474
April European - — — — — — — | —

Chinese 344 —_ 4 174 — 7! 580 539
May | European — I — — - — I - —_ —

Chinege -— 619 — 10 24 —_ 4 657 657
June European — | —_ — — — — —_ —

Chinese — 238 — — 255 — 7 500 500
July European — — — — —_ — —_ —

Chinese — 261 — — 135 — [ 402 402
August European —_ — — —_ — — — —

Chinese — 318 — —_— 144 — 4 466 466
September European — — —_ _— — — — —_

Chinese ~— 421 —_ —_ 312 — 11 744 44
October. . European — — — — _— 7 — —_ -

Chinese — 229 —_ —_ 207 - 10 446 446
November European — — — — —_ — — —

Chinese — 315 -— _ 180 — 1 496 496
December European — — — — —_— _ — —

Chinese — 337 — — 262 — 8 607 607
Totals .. European — — — — — — —_ —

Chinese — 4,217 — 15 1,974 — 82 6,288 6,288

* Includes Cave Workings.

1 All ore washedi is ncluded here irrespective of the race of the washers.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

} Also includes concentrates from re-treatment of amang produced by
dredges, gravel pumps, ete.
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PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.

Tanre 10u.

(Piculs of Tin-Ore Concentrates.)

1948.
STATE OF KEDAK.
Mine. | Dredgiog. i pome Hydrau- | OpenCast. | ginies | whanimgt | Miseclisoeouss Totals. Grand
atd o - e " se = ™ 203 - T = bt 902
Febraary Bmonma 0 T ow = e = T s = % 750
March ‘ i l _ e T e - s = T 35 = HH 777
Awrt oy s _w T s s T = - = et 504
Vay by | e T w - Y p T e = o 765
Jone e i = T e = T s - T o - 15 521
Juy Chioge” l _ T oar - T e = BT pt 2 784
Avgust Chiom ™ | _ o T on = 6o = ‘ T o o ™
September Earopasn ‘ . T = T3 = l T 56 = % 722
October o ‘ _ue T ass - T a = | T 5o = 5% 45
November iy ! e N T — ‘ " 58 — £ 647
Deceraber o 1 e T e = Taww| = l T s - i 620
Totals i .8 g s 1,208 - ‘ T am - et 8,400

* Includes Cave Workings.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

t All ore washed Is included here trreapective of the race of the washers.

dredges, gravel pumps, etc.
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PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.
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Tasre 101.

(Piculs of Tin-Ore Concentrates.)

1948.
STATE OF PERLIS.
Month. Mine. Dredging. Gravel Hydraulicing. Open Cast. Underground.* |Dulang washing. 1| Miscellaneous.} Totals. Grand
Pumping. total.

January European — —_ —_ — — — — —

Chinese — — 18 — 203 —_ — 221 221
February European — — —_ — —_ — — —

Chinese — 39 — — 111 - -— 160 150
March .. .. European — — —_ — —_ — — —

Chinese — - — — 269 — i — 269 269
Apri! European — — - - ! - - I

Chinese — = 16 1 236 — | — 266 | 266
May Furopean — N T AA" i — — | - - l

Chinese ! — ! - 8 22 341 — ! — 871 | 871

9 (- i I, ‘

June European - — — i - | — - ! - — :

Chinese — - 7 $ 274 — | - 260 290
July European — — — — - — — —

Chinese — 15 11 8 267 _ — 301 301
August .. European — — —_ — —_— — — —

Chinese — 6 13 3 482 — — 504 504
September European — —_ — — —_ —_ — —

‘hinese - — 4 4 508 — — 516 518

October European — — —_— — — — — —_

Chinese — — 12 5 530 — — 547 547
November European — — — — — — — —

Chinese —_ 5 9 10 1,008 — - 1,082 1,032
December European — — — — — — —

Chinese — 26 9 8 1,184 — — 1,227 1,227
Totals .. European — — — — — — —

Chinese — 91 107 83 5,413 — — 5,694 5,694

* Includes Cave Workings.

1 All ore washed is included here irrespective of the race of the washers.
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+ Also includes concentrates from re-treatment of amang produced by
dredges, gravel pumps, ete.
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PRODUCTION BY EUROPEAN AND CHINESE MINES AND METHOD OF PRODUCTION.

(Piculs of Tin-Ore Concentrates.)
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TaBLE 10J.

1948.
SETTLEMENT OF MALACCA.
Month. Mine. Dredging. Gravel Hydraulicing. Open Cast. Underground.® | Dulang hing.t| Mlscell $ Totals, Grand
Pumping. total.
Januar Europeen - - - - - — — -
4 Chinese — 223 _ 80 - _ 9 N2 312
February Ruropean —_ - — - - - - -
Chinese —_ 122 — 13 —_ —_ L] M 141
March .. Europesn — — = - - —_— - —
Chincee — 166 -_— 111 _— — 8 272 &
April European —_ — - - - - - -
P Chinese - 07 - 168 —_ —_ 6 256 258
May ~. .| Buropesn —_ — — - — — — —
Chinese — m —_ 159 - 1 27 271
June EBuropean —_ — — —_ —_ -— — —_
Chinese —_ 179 — 78 —_— — 4 256 256
July Euro —_ _ — — — _ — —_—
Chinese —_ 150 e — — 3 218 218
Avgust .. European — —_ — — — —_ —_ —
Chinese — 117 — 53 — — 3 178 178
tember European —_ -— - - - — - —
Ben Chinese — 211 -— 73 —_— —_ 3 287 287
Qotober Europesa — — — —_ — —_— —_ —
Chinese — 226 — 190 - - 3 419 419
November European - - - — - - - —_
Chinese — 207 —_ 163 — —_ ] 376 376
December European —_ - — - - — - -
Chinese - 2038 — 281 — — 2 491 491
Totals .. European —_— —_— — _— — —_— —_ —
Chinese _— 2,012 —_ 1,403 —_— —_ 52 3.467 8,467
* Includes Cave Workings. t All ore hed 8 included here fxrespective of the race of the $ Also b ‘—“u ntrates ﬁm‘n‘:n-h t of amang produced by
dredges, gravel pumps, ote.
- - .
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JANUARY TO DECEMBER, 1948. 19

Tasrr 11.

DULANG WASHING IN 1948.

PASSES ISSUED IN 1948 TO PRODUCTION.
STATE.
Race: Chinese.| Malays. Indians. Others. Total. P(_i)(i‘l(gs. Tirtzli?rrxl-sc;re.
T T T I R R T
Negri Sembilan . 470 50 — — 520 979 44
i I I I B [ B
Kedah .. . 192 8 — —_— 200 461 20
Other States .. — —_ — — - - -
Total .. 10,662 541 Twm| = 90,281 | 54,062 2,413
TaBry 12.
NUMBER OF TIN MINES OPERATING.
Gravel Small
Dredging  pnrmping Hydrau- Open Miscel- workings
Year. properties. (mines). licing. cast. lancous. without Total,
machinery.

1929 s .. 69 .. 428 .. 36 .. 18 .. 28 .. 707 .. 1,286
1930 .. .. 68 .. 316 .. 38 .. 22 .. 17 .. 716 .. 1,234
1931 .. .. b1 .. 280 .. 3 .. 23 .. 20 .. U8 .. 1,188
1932 . .. 28 .. 231 .. 38 .. 3 .. 14 .. 722 .. 1,068
1933 e .. 42 .. 268 .. 3 .. 30 .. 14 .. 623 .. 1,013
1934 ce .. b3 .. 367 .. 3 .. 13 .. 31 .. 409 .. 909
1935 . .. b6 .. 394 .. 30 .. 7 .. 34 .. 310 .. 831
1936 . .. 68 .. 527 .. 26 .. 8 .. 36 .. 251 .. 915
1937 .. .. 68 .. 635 .. 34 .. 10 .. 28 .. 220 .. 1,004
1938 N .. 8O .. 372 .. 382 .. 17 .. 11 .. 280 .. 762
1939 s .. 73 .. 538 .. 33 .. 20 .. 10 .. 220 .. 894
1940 . ..o72 .. 733 .. 34 .. 22 .. 9 .. 151 .. 1,021
1941 (Sept.) .. 14 .. 668 .. 31 .. 17 .. 10 .. 133 .. 933
1946 (Dec.) L.oo21% 00 102 .. 23 .. 1 .. 6 .. 66 .. 219
1947 (Dec.) .. 46 .. 323 .. 24 .. 10 .. 27 .. 48 .. 478
1948—

January .. 43 .. 339 .. 23 .. 10 .. 22 .. 43 .. 480

February ..o44 ., 344 .. 23 .. 9 .. 23 .. 46 .. 489

March .. 44 .. 356 .. 22 .. 9 .. 25 .. 45 .. 501

April .. .. 44 .. 363 .. 23 .. 10 .. 22 .. 47 .. 509

May .. .. 46 .. 372 .. 22 .. 10 .. 28 .. 47 .. 521

June .. .. 43 .. 393 .. 21 .. 10 .. 29 .. 46 .. 542

July .. ..o 47 .. 412 .. 22 . 6 .. 30 .. 41 .. 558

August .. 47 .. 430 .. 23 6 33 .. 39 .. 578

September .. 48 .. 436 .. 23 7 32 .. 42 .. 588

October .. 48 .. 447 .. 22 7 32 .. 42 .. 598

November .. 48 .. 462 .. 20 7 35 .. 41 .. 613

December .. 48 .. 464 .. 22 8 33 .. 39 .. 614

* 'These figures include properties whose dredges had stopped temporarily for conversion from coal
to other fuels.
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20 JANUARY T0 DECEMBER, 1948.
TasLe 13.
DREDGES OPERATING AND STOPPED.

Year. Gperating. Stopped. Total.
1813 .. .. .. 1 . — .. 1
1814 .. . o 3 .. -— - 3
1915 .. . - 11 - - - 11
1818 .. .. .- 14 - -e- .. 14
1817 .. - .. 15 . - .. 15
1818 .. .. - 16 . s - . 16
to1g .. . .. i8 . - . 18
1920 .. . e 20 . o - 20
1921 .. . . 30 . o . 30
1922 .. . .. 22 . 11 - 33
1923 .. . - 33 - 7 .. 40
192¢ .. .. .. a8 . 4 . 42
1925 .. .. .. 40 .. 2 . 42
1926 .. .. - 41 .. 11 - 52
1927 .. .. ‘. 48 .. 22 .. 70
1928 .. . .. 89 . —- .. 29
1929 .. .. .. 105 . e - 105
1936 .. .. .- 69 .. 38 .. 107
1831 .. . . 56 .. 63 . 119
1832 .. .. - 28 .. g1 .. 119
1933 .. .. - 23 .. 98 .. 118
1934 .. - .. 58 .. 2 .. 118
1835 .. - . 70 . 49 .. 119
1936 .. - .. 90 .. 26 .. 118
1837 .. . .. 93 .. 20 . 113
1938 .. .. .. 55 .. 60 - 115
1838 .. . .. 86 . 26 .. 122
1840 .. .. .- 104 . 19 . 123
1941 (Soept.} .. .. 103 . 18 .. 121*
1942 to 1945 .. v No figures are available.

TABLE 14,
DREDGES OPERATING AND REHABILITATING.

Operating. Rehabitating. TFotal.
1946 {Dee.) .. .. 18 .. 26 .. 44
1947 (Dec.) .. .. 56 - 13 .. 69
1948 —
January .. .. 57 .. 11 - 68
February .. .. o9 .. 17 .. 76
March .. .. 61 .. 15 .. 76
April .. . 62 .. 14 .. 76
May .. - .. 63 . 13 ce 76
June .. - .. 61 .. 11 .. 72
July .. .. .. 45 .. 12 .. 77
August - .. 65 . 12 . 77
September .. - 67 .. g .. 76
October . .. G7 .. 10 1
November .. e 67 .. 10 77
December .. . 67 . 10 77

. The decrease in u:e izumﬁer of dredrges was dt; to tw_o &i;émmantlea. o
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or the Eastern Smelting Company

refined.

SMELTERS.

For many yoars practically all tin-ore concentrates produced in Malaya have
been despatched either to the Straits Trading Company at Singapore or Butterworth

at P'enang where they have been smelted and

The smelter of Tan Ban Joo Ltd. Pudu, Kaala Lumpur restarted work during
January 1948 and a total of 310 piculs tin-ore was smelted.

Year, TTighest.

$ c.
1915 .. .. 86 50
1916 .. .. 97 50
1917 .. .. 140 00
1918 .. .. 182 50
1919 .. .. 166 00
1920 .. .. 212 00
1921 .. .. 115 00
1922 .. .. 93 62
1923 .. .. 121 00
1924 .. .. 148 00
1925 .. .. 145 50
1926 .. .. 157 50
1927 .. .. 159 00
1928 .. .. 131 50
1929 .. .. 115 50
1930 .. .. 92 256 ..
1931 .. .. 71 37% ..
1932 .. .. 81 756 ..
1933 .. .. 124 00
1934 .. .. 121 00
1935 .. .. 116 25
1936 .. .. 121 25
1937 .. .. 149 00
1938 .. .. 111 75
1939 .. .. 136 00
1940 .. .. 146 75
1941 —

(Jan.-Sept.) 140 00
1942 .. .. —
1943 .. .. —
1944 .. - e
1945 .. .. e
1946—-

(Jan.-Oct.) .. —

(Nov.-Dee.) ..

1947 .. .. —

PRICE

TanLe 15.
OF TIN.

SINGAVORE —$ PER PICUL.

Lowest.

$
69
77
85
117
100
90
72
71
88
100
116
131
127
103
89
54
50

52 8

71
110
105

85

85

76
106
118

131 :

C.
50
23
00
54
00
00
00
75
50

00

Average.

$
78
87
108
150
120
150
85
80
101
124
131
144
144
114
104
72
60
69
99
114
111
100
119
95
114
129

135

C.

London £

per long

Tuctuations. Ton. Stan-

dard cash

average.

$ e £

17 00 .. 164.2
20 25 .. 1822
55 00 .. 237.7
65 00 .. 329.6
66 00 .. 257.5
122 00 .. 296.1
42 00 .. 1654
21 87 .. 1596
32 50 .. 202.3
47 25 .. 248.9
290 50 .. 261.1
25 76 .. 291.2
31 63 .. 289.1
97 874 .. 227.2
26 26 .. 203.9
38 12 .. 142.0
21 00 .. 1185
28 871 .. 135.9
52 25 .. 194.6
10 374 .. 2304
10756 .. 225.7
35 62} .. 204.6
64 00 .. 242.3
35 75 .. 189.6
29 75 .. 226.3
28 75 .. 256.6
875 .. 26L6
- .. 275.0
— .. 275.0
— .. 300.0
—- .. 300.0
— 300.0

Ex-Penang-Singapore smelters £370 (for exp.o.rt) 380.5

— ..o 4437

During 1948 the Ministry of Supply in England continued to be the sole
purchaser of exported metallic tin, for which it also fixed the following prices:

London £ per long ton.
Standard Cash.
January ..
February-May. .
June-December

[ R B

-3 b N

ko b e
= ]

Prices ex Malayan Smelters.

£
January-April 6th - 500
April 7th-May 31st - 504
June lst-Dec. 31st . 554
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HE-- OFTHER MINERALS,
COAL.

The only deposit now mined in Malaya is situated at Batu Arang, Selangor.
Approximately 11,625,000 tons had heen produced up to the snd of 1948,

Production during 1948 was 375,460 tons, which represents an increase of 669
over the amount won in 1847, and was 489, of the record tonnage in 1940.

Coal production was adoaguato to meet all requirements during 1948,

Coal was mined at Enggor, Porak, and the Enggor Coalfields Ltd. between 1925
and 1928 produced 28,500 tons. The deposit then proved uneconomical to work.

The following is a typical analysis of the Batu Arang Coal:

Por cent.

Moisture .. .. 21 As recetved .. .. 2,000 B.T.U.
Volatilo matter .. 35 Dry basis 7 ., .. 11,380 '
Fixed carbon .. 35 Dry free-ash basis .. 12,850 .
Ash .. .. 9

In July an attack was made on the Maluyan Colliories by insurgents but
fortunately damage to machinery was not extensive and replacemeont paris were
quickly obtained and no appreciablo cffoct was caused to produetion of coal.

The mines both open-east and undorground, are now largely mochanized and
belt convevors are much used. Coal eutters are in regular use and “Joy” and
“*Duckbill” loaders are being tried underground. Most of the produetion is now
from the underground mines.

During the whole of the year the prico was unchanged at $20.50 per ton f.o.r.
Batu Arang.

TABLE 186,

COAL OUTPUY,

Year. Productien, Value, Tear. Production. Value.
Tons. 3 Tons. E 3

1915 .. 10,7256 .. 53,046 1832 .. 282,860 .. 1,588,398
1916 .. 100,921 .. 482,374 1833 .. 218,246 .. 1,208,250
1917 .. 142,084 .. 762,445 1934 .. 321,860 .. 1,548,127
1918 .. 181,453 .. 1,257,473 1935 .. 302,153 .. 1,914,022
1918 .. 186,170 .. 1,500,434 1836 .. 520,750 .. 2,594,179
1920 .. 260,222 .. 2,247.080 1837 .. 628,948 .. 3,320,909
1921 .. 310,445 .. 2,767.072 1938 .. 477,808 .. 3,226,947
1922 .. 282,727 .. 2,230,122 i 1839 . 441,025 .. 2,431,073
1923 .. 320,000 .. 2,376,779 bo1940 .. 781,508 .. 5,841,778
1924 .. 372,786 .. 2,696,645 TV L 687,000 .. 5,527,000
1925 .. 407,734 .. 2,958,704 ole42 L. 244,590

1926 .. 456,522 .. 3,327,792 . 1943 .. 480,442 | (Not

1827 .. 449,581 .. 3,107,216 i 1944 .. 408,100 [ - known)
1928 .. 558,580 .. 3,496,737 t 1945 .. 226,702
1929 .. 661,514 .. 3,902,662 f 1946 .. 224,874 .. 3,707,121
1930 .. 567,166 .. 3,272,121 : 1947 .. 226,301 .. 4,176,368

1931 .. 401,192 .. 2,317,064

*January-Decembur.
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CloAT, 1948.

Month. Production. Value.

Tons. $
January .. .. . 31,364 - 642,962
February .. .. - 24,742 .. 507,211
March . .. .. 31,914 .. 654,237
April .. .. .. 26,956 .. 552,698
May .. .. .. .. 30,431 .. 623,836
June .. .. .. 34,753 .. 712,437
July .. .. .. 31,379 .. 643,269
August .. - .. 33,5621 . 687,180
September .. .. .. 31,534 .. 646,447
October .. .. .. 34,904 .. 715,632
November .. .. .. 31,098 .. 637,609
December .. . .. 32,864 .. 673,712
Total .. .. 375 460 .. 7,696,930

Coar Price, 1948,
$ e
January-December, 1948 .. -, 20 50 per ton.

GOLD.

The principal gold deposit situated at Raub, Pahang has been mined since 1889
by the Raub Australian Gold Mines Ltd. and the total production to 31st December,
1948, amounted to 767,030 oz. Troy.

This mine was damaged very severely during the war, and, though much
rehabilitation work has been done, it is not likely to reach full production for some
time.

There are a number of small gold workings in Pahang but the production is
insignificant.

In the Bidor area of Perak gold is recovered with tin-ore from alluvial deposits
and a small quantity is also rocovered by tin dredges operating in Selangor.

TasLE 17.

Raw Gold | Raw Gold

Year. production. Value. | Year. production. Value.
Ouzs. $ Ozs. $

1898 .. 22,200 .. 830,660 1924 .. 14,960 .. 500,624
1899 .. 18,607 .. 740,280 1926 .. 14,185 .. 483,219
1900 .. 17,048 .. 681,920 1926 .. 14,475 .. 493,101
1901 .. 23,948 .. 786,503 | 1927 .. 1,758 .. 391,306
1902 .. 19,753 .. 742,131 ! 1928 .. 18,693 .. 680,364
1903 .. 14,811 .. 663,366 1929 .. 26,782 .. 974,777
1904 .. 20,157 .. 690,857 1930 .. 29,597 .. 1,077,232
1906 .. 9,972 .. 341,840 1931 .. 29,462 .. 1,209,330
1906 .. 11,680 .. 397,028 1932 .. 29,266 .. 1,162,238
1907 .. 15,353 .. 526,388 1933 .. 29,036 .. 1,452,598
1908 .. 14,887 .. 510,398 1934 .. 30,221 .. 1,783,280
1909 .. 16,244 .. 556,923 1935 .. 29,771 .. 1,812,606
1910 .. 16,767 .. 574,868 1936 .. 37,779 .. 2,115,273
1911 .. 9,228 .. 306,514 1937 .. 33,828 .. 1,804,047
1912 .. 14,421 .. 478,983 1938 .. 40,209 .. 2,261,752
1913 .. 14,975 .. 497,391 1939 .. 40,283 .. 2,457,045
1914 .. 14,272 .. 474,034 1940 35,689 .. 2,191,805
1915 .. 18,641 .. 619,149 1941 (Jan
1916 .. 17,386 .. 577,483 Sept.) 24,804 .. 1,494,230
1917 .. 18,164 .. 602,965 1942 .. 1,024
1918 .. 18,309 .. 608,124 1943 .. 2,213 (Not
1919 .. 16,402 .. 626,600 1944 .. 1,212 known)
1920 .. 12,823 .. 422,522 1945 .. 287
1921 .. 14,674 .. 506,546 1946 .. 445 .. 29,370
1922 .. 15,005 .. 578,763 1947 .. 5,312 .. 350,583
1923 .. 9,193 .. 313,233
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TABLE 17a.

PronverioNn or Raw GoLp, 1948.

(The value of Raw Gold for the purpose of sssessing royalty is basod on 886 per
oz. Gazette Notification, F.AM.S8. No. 4414 of 8.9-1939.)

Yahang. Perak. Seclangor. Total.
o T e T T — e T T T — TN
Month. Troy Troy Troy Troy
Quzs. $ Ozs. - Ozs. 3 Ozs. 3
January .. .. 403 20,028 127 8,332 31 728 546 36.038
February . .. 825 -41,250 145 0,570 14 024 784 51.744
Mares .. .. .. 625 41,250 124 8,184 11 728 T 50.160
April . .. .. 586 36,336 83 5,808 K 824 aes 48,0068
May .. .. .. a8iu 42,240 s 8,270 18 R53 743 49.368
June .. .. .. 1,915 £6,000 66 4356 18 1,058 1,087 72,402
Jily - .. .. 1,087 70,422 89 4,554 18 1,188 1,154 78,1684
August .. .. .. 474 31,284 77 5,082 20 1,820 571 87.058
Reptember .. .. 50 49,500 95 6.270 22 1,452 367 57,222
Oetober . .- .- [} 2] 45,804 .51 5630 20 1,320 709 52,734
November .. .. 844 45,144 A2 5,412 20 1,820 TBG 51.876
December .. .. 1,271 83,856 105 6.930 28 1,718 1,402 92 532
Total .. 8,849 524,034 1,158 76.423 205 13,530 10212 673,092

Pricke oy (onp, 1948,

The official prices of gold for the ycar were as follows:
¢inld of 900 finencss and above .. 869.40 per fine oz,
Gold of below 900 finenesa .. 868.55 per fino oz.
{(fazelte Notification No. 2252 of 26-9-1846 and Gazelte Notification No. 5408 of

14-8-1947.)
NSCHEELITE,

(Carnciem TUNGSTATE.)

The small tonnage produced during the vear was from Kramat Pulai Ltd. in
Kinta District, Perak, and was obtained from small sealo operations and dusnp
retreatment.  Total production frum this mine was 8,745 tons sinco 1929,

Tasre 18,

Year. FProduction. Value. Year. Praduction. Value,
Tons., s Tons., s

1909 .. 1 .. 348 ! 1928 .. 275 .. 214.010
1910 .. 2 .. 700 1930 .. 792 .. 321,741
iy .. 1.5.. 1,368 1931 .. 368 .. 190,051
912 .. 3 .. 1,798 1832 .. 302 .. 96,350
1913 .. . . 16,776 1833 .. 918 .. 340,780
1914 .. 29 .. 25,213 1934 .. 1,508 .. 1,394,754
1915 .. 37 .. 70.945 1935 .. 1,365 .. 1,608,714
1322 11 N 204 .. 312.557 1936 .. 1,364 .. 1,592,838
1512 ir AN 340 .. 588,286 1937 .. 836 .. 1,238,065
1532 8. . i1z .. 187,200 1938 .. 573 .. 737,020
1919 .. 238 L. 237,571 1939 .. 174 .. 192,936
1920 . 120 .. 97,143 1940 .. 36 .. 38,320
pe2r .. —_ .. — 1941 . 13 .. 21,800
1922 L. 0.4 .. 138 . 1942 .. 16

1923 .. — . —_— E 1943 .. 52

1924 . 89 .. 69,944 1944 .. 83

| J1F2 . 27 .. 8,873 1945 .. 10

1926 .. 40 .. 27,727 1948 .. —

1927 .. — i — ; 1947 .. I

P28 .. - .. —

* January-September.
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1948, PRODUCTION.
B. forward.. 12 tons
January 2 tons July .. 2 .
February 1 ., August .. 3 .
March 2 ,, September 3 '
April 3 ., QOctober 4 .
May 2 November 3
June 2 ., December 2 .,
C. forward 1z, Total 29
Exports.
Year. Tons. Vaéue .
1947 2.40 4,449
1948 27.66 115,857
WOLFRAMITE.

(IroN-MANGANESE TUNGSTATE.)

This oceurs in several localities and has been mined in Kedah, Trengganu and
Pahang. Elsewhere it has been obtained as a by-product of tin mining.

Mining is at present on a very small scale.

TanLe 19.
'Fons.

Year. Kedah. Perak. Pahang. Trengganu. Total,
1913-1917 207 841 1,048
1918-1922 927 1,505 2,432
1923-1927 492 707 1,199
1928-1932 602 270 872
1933-1937 565 350 915

1938 169 120 289

1939 174 140 314

1940 124 152 276

1942 — — 19.8 — 19.8

1943, (21.5 33.7 —

1944 | 59.5 0.1 ( 29 54.7 —

1945 — — — — —

1946 — — — — Sel. -

1947 2 — 3 27 1 33

1948 11.78 -— — 31.84 2.12 45.74.

1948. PRODUCTTON.
B. forward.. 21 tons
January 4 tons July 4 .
February 5 ,, ! August 5 4s
March .. 3 ., | September 3 'y
April 4 l October .. 4,
May 2 ,, | Nbovember 2 "
June 3 ., 1{ December 7 '
C. forward 21 i Total 46 .
| -
Exports

Year. Tons Yalue,

1047 40.50 53,077

1948 52 117,984
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IROX-ORE.

Iron-ore deposits have been worked at Sri Medan and Bukit Langkap in -Johore,
Bukit 13esi and Machan Stehun in Trengganu and Temangan in Kelantan., Of
these deposits all excepting Bukit Besi and Temangan have been practieslly worked
out.

Other deposits of iron-ore exist in Malaya, but they have not yet been doveloped.

Exports of the stockpile of ore at the ex-Japanese mine at Bukit Besi, Dungun,
Trengganu, started in August, 1948, and 70,472 tons of the stockpile have since been
axported. It is hoped that tho rehabilitation of this mine will start in the near
future.

TanLe 20.
ProprerioNn OF JRON-ORE IN Marava, 1921-1848.

FTons.
Total
Year. Porak. Johore. Kclantan, Treogganu. Malaya.
1921 .. .. . - 74,250 .. .. : 74,250
1922 .. .. . - .. B1L387 .. - .. e 111,367
1923 .. ‘e e .. 154,161 .. : e .. 154,161
1924 .. .. . - .. 235,118 .. - .. : .. 235,118
1925 .. .. . - .. 271,892 .. - . 7,690 .. 279,682
1926 .. .. .. - .. 250,100 .. - - 45,511 .. 295,611
1927 .. .. . - .. 409,242 .. - .. 48,505 .. 187,747
1928 .. .. . - .. BB4.588 .. - . 25,927 .. 610,515
1929 .. .. .. - .. T43.208 .. - .. 55,150 .. 798,359
1830 .. . .. - .. 720,251 .. - .. 87,364 .. 816,615
1931 .. .. . - .. 488.877 .. — .. 203,108 .. 691,986
1932 .. . .. .- .. 485.087 .. - .. 203,105 .. 688,172
1933 .. .. . - .. 408,644 .. - .. 351,833 .. 766,477
1934 .. .. .. - .. DBi8.,180 .. - .. bBb57,468 .. 1,135,648
1835 .. .. .. - .. 594.891 .. - .. 816,744 .. 1,111,835
1936 .. .. .. 449 .. §590.288 .. — .. 1,064,259 .. 1,654,906
1937 .. .. .. 1,147 .. 519,339 .. 48,223 .. 991,119 .. 1,560,828
1938 .. .. .. 923 .. 549.860 .. 159,800 .. 905,316 .. 1,616,090
1939 .. .. .. 768 .. 681,886 .. 210,930 .. 1,048,837 .. 1,942,521
1940 .. .. .. 957 .. 625.550 .. 226,241 .. 1,109,715 .. 1,962,463
1941 (Jan.-Sept.} .. 715 .. 314.005 .. 154,897 .. 680,275 .. 1,148,877
1942 .. .. . 116 .. - 90,660 .. 90,776
1943 .. .. .. 17,643 .. .. 30,718 .. 48,361
1944 .. .. .. 10441 .. .. 3 R 1 .. 10,453
1945 .. .. .. 13,375 .. - . - .. .- .. 13,376
1948 .. .. .. -— .. - .. .. .. —
1947 .. .. .. 888", — .. - . .. 488
1948 —
January .. .- 46 .. - .. . .. %@
February .. .. 66 .. - . . .. 56
March ‘e . 53 .. - . . . :33
April . e 57 .. - . . - . 57
May .. .. 64 .. .. . .. 64
June .. .. 43 .. - .. . . 43
July .. . 27 .. - .. . .. 27
Angust .. N 39 .. - .. .. .. 39
Neptember - 3z .. .. . - - 32
Oetober .. .. 95 .. .. .- .. 95
November .. 63 .. . . - o G5
Becember. . . 63 .. .- .. .. 65
Total .. 641> .. .. 641
Exports.
Year. Tons. \'altuc.
1947 .. 22 .. 784

1948 .. TLII3 .. 607,486

* Used locally tor jig ragging on dredges.
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MANGANESE-ORES.

The economic deposits known in Malaya prior to the war are confined to the
States of Kelantan and Trengganu and were mined by Japanese Companies which
exported the ore to Japan.

The deposit at Kemaman, in the State of Trengganu, is now practically worked

out.
Typical analyses of the ores mined are as follows:
State. Manganese. Iromn. Silica. Phosphorus. Sulphur. Copyer.
% % % % % %
Kelantan .. 4446 .. 3.6 .. 5-7 .. 0.063-0.08 .. 0.003 .. 0.008
Trengganu .. 1525 .. 2430 .. — .. — e — . =
TaBLE 21.
PRODUCTION AND EXPORTS 0¥ MANGANESE-ORE FROM MALAYA.
Year. Kelantan. "Trenggana. Total Total
production. exports
Tons. Tons. Tons. Tons.
1925-29 .. — . 182,789 .. 182,789 .. —
1930-34 e 11,844 e 58,780 e 70,664 .. —
1935 . 10,678 e 17,367 . 28,045 . 28,0456
1936 .. 10,006 . 26,770 e 36,776 o 36,776
1937 .. 9,667 .. 23,126 . 32,793 . 32,793
1938 . 8,916 .. 23,054 .. 31,970 . 31,970
1939 . 11,648 .. 19,900 .. 31,448 e 31,448
1940 .. 3,141 .. 8,400 . 11,541 . ?
1941 .. 3,635% — .. 3,635% e ?
1942-45 .. 900 .. 10,000 .. 10,900 . 3,000

TANTALITE-COLUMBITE.

The usual primary occurrence of Tantalite (tantalate of iron and manganese)
and Columbite (columbate of iron and manganese) is in pegmatite veins, but being
heavy, resistant to chemical change and to abrasion, they oeccur frequently in
alluvial and eluvial deposits.

Alluvial tin-ore deposits at Bakri, Johore, containing & small proportion of
Tantalite-Columbite have excited some: interest and it is likely that gravel pumping
operations will start during the ensuing yoar.

TaNTALITE-COLUMBITH PRODUCTION, 1942-1945.

Johore .. . . 3 tons
Kedah .. .. .. 2
Total .. 5 tons approx.

COPPHER ORES.

No economic deposits are known in Malaya, although the Japanese mined &
small quantity at Sungei Lembing, Pahang.

During the period 1942-1945, approximately 160 tons of metallic copper were
produced.

LEAD ORES.

No large deposits are known though there are widespread minor oceurrences.
In the past galena was mined in the Langkawi Islands and near Taiping, Perak.

PRODUCTION.
1942-1945 .. 152 tons approximately from Selangor.

* Figures for January-8eptember inclusive only.
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JANUARY Ty DECEMBER, 1948

BAUXITE.
{HYDRATED OXIDE OF ALUMINIUM.)

This was mined for export to Japan between 1938 and 1945 in four localities in
Johore and one in Malacea. It is known to oceur in other areas, and it is hoped that
as a result of recent, prospecting, production will be resumed in the near future.

A deposit of oro of good grade and large extent has been proved in south-east
Johore but mining leases have not yct been issued.

TABLE 22.

PropucTioN.
Tons.

Ycar. Johore. Malnces. Total.
1938 N 36 .. — .. 36
1837 .. 19,000 .. - - 19,000
1338 .. 55,081 .. —_— .. 55.081
1939 .. 92,256 .. - . 92,256
1840 .. 62,779 .. e . 62,779
1941 .. 30,824 .. — .. 50,824
1842.45 .. 225,450* .. 170.000* . 395.450*
1948 - .. - . —
1947 .. —— v - . —
1448 .. S .. . . —

ILMENITE.

(Inon-TiTaNToM OXIDE.)

Jlmenite forms the chief constituent of “amang”, a product obtained during
the final process of cleaning tin-ore concentrates. Dredging companies and large
open-cast mines offoct the separation of amang from tin-ore by means of magnetic
separators, smaller mines by washing in sluice boxes and dulangs.

‘To be saleable the amang should contain about 502 Ti0; nnd United Kingdom
buyers prefer a greater proportion of ferrous to ferric iron.

The mineral is largely used in the preparation of titanium paints.

TanLe 23.

“ ILMENITE” Exrorts AND VALUE.

Year. Exports. Value.t Year. Exports. Value.t
Tons. s Tons. $
1935.. .. 2,431 .. 7,371 1848 —
1936.. .. 10,331 .. 26,803 January .. 1,600 .. 1,600
1937.. . 6,252 .. 13,423 February . . 1,610 .. 1,510
1938.. . 6,462 .. 16,155 March .. 15 .. 15
1839.. .. 1L,088 .. 27,614 April e 500 .. 500
1940.. - 2,855 .. 2,555 May .. —_ .. —
1941 (Jan.- June e 2,030 .. 2,030
Sept.) - 44 .. 481 July . 2,000 .. 3,000
1946.. .. Nil Auvgust .. 715 .. 716
1947. . .. 13,081 .. 13,081 September 1,250 .. 1,250
October .. 1,600 .. 1,000
November 1,250 .. 1,250
December 1,686 .. 1,896
Total .. 13,566 .. 13,566

* Approximate Agures only. 1 The value for assessment of Export Duty is fixed at $1 a ton.
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KAOQOLIN.
CHina CLAY.

(HYDRATED ALUMINIUM SILICATE.)

Kaolin is mined on a small scale near Tapah in Perak and at Cheras in Selangor
for local use as filler in the manufacture of rubber articles. Large supplies are
available in the Gopeng, Tronoh and 13idor districts of Perak, and there are other
deposits elsewhere, but a limited quantity is sufficient for present local purposes.

TAaBLE 24.
Year. Production. Value. Year. Production. Value.
Tons. $ Tons. $
1923.. .. 451 .. 13,566 1948—
1924. . .. 830 .. 36,335 January .. 94 .. )
1925. . .. 8.8 .. 508 February .. 56 ..
1926. . .. — .. - March .. 81
1927. . .. 6.8 .. 308 April .. 86
1928. . .. — .. - May .. 95 -
1929. . .. — .. - June .. 106 =
1930. . e . July . 74 g 2
1931.. . 0.22.. 4 August .. 63 g
1932, . .. 5 .. 125 : September . . 81 o
1933.. .. 153 3,825 | October .. 80 =
1934. . .. 164 4,100 ’ November .. 40
1935.. .. 91 2,275 December .. 67
1936. . ..o 121 3,025 _—
1937. . .. 203 7,325 Total .. 923 .. |
1938.. .. 1,153 28,825 —_—
1939. . L. 494 12,350 |
1940. . .. 408 .. 8,172 :
1941 (Jan.- i
Sept ) .. 823 .. 16,201 |
1942. .. — .. e
1943. . . .. - i
1944. . . - .. e 1‘
1945, . . — . - |
1946. . o241 L. : }
1947. . .. 1,003 .. i
Exports.
Year. Tons. Va%ue.
1947 .. 111.29 .. 8,104
1948 .. 36 . 2,939

IV.---LABOUR.

Of the races employed in mining, the Chinese predominate, Indians, Malays
and others together forming only a small proportion of the total.

Wages show a great increase over the pre-war levels, and the cost of feeding the
labourers (which is the usual practice on Chinese mines), has increased enormously
owing t0 the price of additional food with which they insist on being supplied to
supplement the entirely inadequate rice ration.

Labour was unsettled during the first part of the year, up to the commencement
of the emergency, when action against Communists caused many of the union
leaders to go underground, which resuited in a great reduction in strikes and labour
disturbances thonceforth. In fact, since the commencement of the emergency,
there has been a total absence of strikes amongst mine labourers,

The Mining Employers’ Association continued negotiations with Trade Unions
on wages and working conditions to the benefit of the Industry.
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TanLe 25,
CENSUS.

Year. Perak. Selangor, Sc\ufd‘x‘;'li'm Pahang. Total.
(End uf)
1929 N 63.411 .. 31,346 .. 2,424 .. 5,287 .. 104,468
1930 .. .. 30.876 .. 23,288 .. 1,523 .. 4,841 .. 80,528
1931 .. .. 33.488 . 18,990 .. i.129 .. 3433 .. 37,038
1932 - .. 23.736 .. 16,296 .. 904 .. 3,540 .. 44,455
14933 .. - 24.043 .. 14,145 .. 660 .. 4,014 .. 12,862
1934 .. . 31.550 .. 17,322 .. 1,156 .. 4,391 .. 34,619
1435 .. .. 32,5896 .. 23,224 . .30t .. 5,723 .. 62,844
1936 .. .. 44.28¢ .. 27,341 .. 1,752 .. 6,341 .. 30,218
1937 .. o 47,530 .. 3L.960 .. 2,273 .. 6,522 .. 88,285
1938 .. .. 30,641 .. 19,297 .. 1697 .. 6,028 .. 57,663
1939 .. .. 41636 .. 23,195 .. 2,470 .. 58533 .. 72,954
1940 .. 52,606 .. 28,574 .. 2 839 .. 7.126 .. 91,145
1941 (\ept ) - 47,514 28,986 2,807 .. 7,512 .. 86,799
Vear. Perak. Selangor, \cm Pahang. Johore. Treng- Kedah. Perlis. Malacea. Total
Sembilan. ganu.
1946 .. .. 18171 8,504 682 2,134 420 019 150 270 — 26,09
igi; o .. 28,451 12860 1,443 2,556 475 827 304 521 212 42,748
{End of}
January .. 23837 1337 1,524 2650 520 882 {08 520 222 43,300
February .. 24,448 18412 1,681 2.841 528 883 408 583 221 44,883
March .. .. 25209 13,737 1,803 2.811 6821 876 102 557 220 48,038
Aprit .. .. 25357 14030 1,815 2861 530 809 362 676 187 46.805
May .. .. 25,523 18,088 1,747 2346 617 #21 407 849 188 46,708
June .. L. 28,083 14,050 1,676 2.948 804 803 3r7 784 205 47471
July L L. 27,100 14814 1,716 2.041 603 803 375 805 205 48,6690
Angust L. 21,535 14252 1,708 2.839 G622 1,766 408 708 272 50,007
Neptember L. 27,583 14,334 1,601 2,383 433 1,661 300 854 286 50,252
October .. 21347 143%0 1,888 2,808 851 1,780 387 788 285 50,344
November .. 27,813 14,409 1,887 2,865 608 1,824 338 847 255 60047
Decembir .o 27,032 14276 1,656 297 433 2,203 118 027 251 51,167
TanLe 26.
EMPLOYMENT
Year. Tin. Coal. Gold. Miscellaneous. Total.
(End of)
1924 . B 16100 ¢t 1! B 3908 .. 521 .. .. 104,468
1930 .. L. 56,5796 L. 3,182 .. 550 .. .. %0,0u8
1931 .. .. 5391y .. 2,209 .. 910 .. .. 57,038
1932 .. .. 4L014 .. 2,584 .. 857 .. P ..o 14,455
1933 .. .. 39,380 .. I.871 .. 1,611 .. L. 12,802
1934 .. .. b0.464 .. 26827 .. 1.528 .. .. 94,619
1835 .. .. 8T.263 .. 3.855 .. 1.526 .. .. B2,844
1936 .. L. 73,468 . 4,783 .. 1.967 .. .. 30,218
1937 .. .. 80648 .. 3.063 .. 1974 .. - .. 48,285
1938 .. .. 80402 L. 4,043 .. 2,862 .. 336 .. 57,683
1939 .. .. 865556 .. 4044 . 3,160 .. 254 .. 72,854
1940 .. L. 82527 L. 4,993 .. 3.517 .. 108 .. 9L 145
1941 (Sept.) .. 77,712 .. 3,900 .. 3,031 .. 147 .. 86,749
19486 o L. 23,026 .. 2,708 .. 2533 .. 32 .. 26,019
1947 .. .. 39,362 . 2,813 .. 529 .. 44 .. 42,748
1948~
(kind of)
January .. 40,5448 .. 2,802 .. 385 .. 78 .. 43,809
February Lo 4043200 L. 2,819 .. 733 .. 111 .. 44,883
Mareh .. .. 42573 .. 24654 .. 660 .. 149 .. 16,038
Apnmil L. ..o 43.337 .. 2,664 .. 682 .. 122 .. 46,805
Mav .. .. 43.432 .. 2,613 .. 607 .. 126 .. 16,798
June L. . 44117 L. 2,590 .. 642 .. 22 .. 47,471
July .. .. 45.412 .. 2,309 .. 631 .. 117 .. 18,669
August .. 48,111 .. 2,370 .. 11410 SN 1,016 .. 30,047
Noptember .. 48,373 .. 2,354 .. 594 .. 931 .. 30,252
Qctober .. 48304 .. 2.381 .. 610 .. 1,049 .. 50,344
November .. 48,781 .. 2,432 .. 646 .. 1,108 .. 30,947
Deecember .. 48,838 .. 2,172 .. 617 .. 1,620 .. 31,287
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Tasrr 27.

EMPLOYMENT BY RACES.

Year, Chinese. Indians. Malays. TEuropeans. Other Total.
nationalities.
(Fnd of)
1935 58,451 7,505 3,808 395 159 .. 70,318
1936 75,341 10,286 5,738 505 408 .. 92,278
1937 83,114 13,645 5,720 560 468 .. 103,507
1938 52,596 11,224 6,611 466 690 .. 71,487
1939 65,840 13,610 7,125 588 888 .. 88,051
1940 * * * * * .. 91,145¢%
1941 * * * * * .. 86,799t
1946 17,399 5,186 3,035 295 124 .. 26,019
1947 30,076 6,447 4,742 436 1,047 42,748
1948—
(Dec. 31st)
Perak 19,308 3,750 4,364 232 278 .. 27,932
Selangor 9,928 2,687 1,447 156 58 .. 14,276
N. 8’bilan 1,284 77 282 10 3 .. 1,656
Pahang. . 2,171 119 575 48 57 .. 2,970
Johore .. 537 16 75 3 2 .. 633
Trengganu 598 157 1,438 10 — .. 2,203
Kedah .. 294 30 92 3 — .. 419
Kelantan — — - —_ — —
Perlis 912 — 15 — — e 927
Malacca 221 1 4 — 26 .. 251
Total.. 35,253 6,837 8,292 462 423 .. 51,267

» Indicates figures not available.

unclagsified.
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MONTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF PERAK.
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TABLE

28A.

End of month, 1 Mine. bredging. | pomiit. | iire" | Open cast. eround. aneous, hbie e
» i European Mines. | Chinese Mines.
January ' European _nasT Ly el = s B _rons T 120m 23,000
February Buropean B 11007 Moer| = g 168 s 13,203 24,396
March .. S Bou 12028 o - T o _thees T134rs 25,166
Apdl . i i Vetid 14 - T ue 18 _ 1L TN 25,504
May . ‘ % Baropean D ath e = ™ 208 509 s 207 25,465
fune ) i O™ g w7 *4os = m 54 _aze 14,508 26,002
Toly g European S e e+ B T 208 58 e 15,208 27,040
Augost A ! Europesn 84 L1360 2222 - ~ a5 B _1noes 15,386 27,468
September : i Enropean S 1018 it — 200 i el 15301 27,465
October ' Chtoae™ Do 14,758 | = s e 1 Tis0e | ener
November . ’ g&'g&:‘" _sen ,}'ggg g‘ﬁ“)g — T as 423 12208 ~ 15,530 27,738
|
December l Enropean _fuoes 1432 2o p " 452 _1hEh 15,582 27,857
- < » .
e A A BT W i e . e ]
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MONTHLY EMPLOYMENT OF LABOUR ON
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TaBLE 28B.

STATE OF SELANGOR.

TIN MINES, 1948, BY STATES AND METHODS OF MINING.

Gravel Hydrau- " TUnder- Miscel- TOTAL, Grand
End of month, Mine. Dredging. Pumping. licing. Open Cast. ground. laneous, | ———— — total.
European Mines. | Chinese Mines.

January European 4,451 191 — 633 — 2 5,278 —

Chinese — 4,709 69 391 — 70 — 5,289 10,517
February European 4,508 171 — 635 — — 5,314 -—

Chinese — 4,952 56 390 — 63 —_ 5,461 10,775
March European 4,640 167 — 635 — — 5,442 —

Chinese — 5,126 58 390 —_ 49 — 5,623 11,065
April .. Europcan 4,732 153 - ] 626 = - 5,511 —

Chinese —_ 5,392 58 | 393 — i3 — 5,85% 11,869
May .. Huropean 4,576 197 - T 630 - — ] 5,403 —

Chinese — 5,459 67 393 — 38 — 5,957 11,360
June .. European 4,593 204 _— 646 — — 5,443 —

Chinese —_ 5,508 67 393 —_ 34 — 6,002 11,445
July .. European 4,893 211 — 651 — —_ 5,755 —

Chinese — 5,559 67 394 — 15 — 6,035 11,790
August European 4,897 208 —_ 652 —_— —_ 5,757 —

Chinese — 5,640 67 394 — 15 — 6,116 11,873
September ' Furopean 5,096 230 — 651 — — 5,977 -

Chinese — 5,640 41 397 —_— 14 — 5,992 11,969
October European 5,140 233 — 651 — — 6,024 —

Chinese — 5,500 41 395 —_ 26 — 5,962 11,986
November European 5,096 258 — 634 — — 5,988 -

Chinese — 5,479 46 435 — 20 — 5,980 11,968
December European 5,220 258 — 613 — — 6,091 —

Chinese — 5,498 46 450 — 9 — 6,003 12.004
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TaBLE 28C.

MONTHLY EMPLOYMENT OF LABOUR ON TIN MIN

STATE OF NEGRI SEMBILAXN.

ES, 1945, BY STATES ANXD METHODS OF MINING.

Gravel Hydrau- Under- Miscel- ToraL. Grand

End of month, Mine, Drudging. Pumnping. licing. Open Cast. ground. laneous. aropean Mines. | Chinese Mincs. total,
January Ruropean __ 0 =6 T g Y = o _ ™ B 1,524
February .. .. . - | Buropesn D I Y e - - 1,501
March .. Luropean e g e T s - o e T so 1,603
Aprt T Furopean 1088 s e T - - ) L hes - 872 1,916
— I e V~ o T "l s ___: - - 848 =~ oo L7
June .. Earoposn = Tarf w0 T o8| ¢ - - - T ss|  1em
wy .. Buropean M . T s = = . ) 118
August . Buropean _ e . ‘- o - ) B - = - T st 1.708
September European _ b Toms| o T s = T o - T s 1,60
Oacber - it ool ) Tar| 8 - Tm - s 1,688
November Europesa R "o ~ 7 s Z T e - L0 ~ 7se 1,887
Decomber gl':im‘sc — 965 a2 T T8 = - 54 —_ 965 - o9 1,856

. h . A
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TaBLE 28D.

MONTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF PAHANG.

! TOTAL. Grand
< 3 - - Miscel- ran
End of month. Mine. Dredging. Gravel Hydraw Under total.
ging. Pumping. licing. Open Cast. ground. laneous. Furopean Mines.| Chinese Mines.
January European — — —_ — 1,804 — 1,894 — .
Chinese — 167 — —_ — 4 — 171 2,065
Februar European — — — — 1,932 — 1,932 | — . |
Y Chi.ue?s‘;a —_ 171 — — _ 5 —_ ! 176 | 2,108
g H 4 1,974 —
March .. European - il = — _Lou 8 — 177 ' 2,151
. —_ e \ " |
April .. European — — — —_ 1,927 | 61 1,391 —
Chinese — 183 — —_ — ’ b — 188 ‘ 2,179
May European — — — — 1,944 | 67 2,011 N, ‘ 3930
hinese — 218 — — =" 10 — 228 | 2,21
June European — —_ i — — 1,950 | a5 2,005 | — *
Chinese — 291 — — — ‘ 10 — | 301 2,308
Tuly Buropean = _ - — 1,908 | 56 1,959 1 T s l 2,310
Chinese — 341 - - = 0 — | :
August .. European — — — — 1,860 | 15 1,875 — l
Chinepse — 354 = — | S ‘ 10 —_ 364 2,239
September European — — — — 1,915 64 1,979 l — ’
P hinepse — 291 — — — 19 — 310 2,289
October European - - — — 1,013 66 1,070 ] - ‘
Chinese —_— 295 — — —_ 24 —_ 319 2,298
November — . — — | 1,033 65 1,998 — i
Eu_roep;%an — 207 - - l 1 21 I 321 2,319
1
December E — — — — 1,035 57 1,992 —
Cl?irlggs?n — 341 — - — 20 — i 361 2,353
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MONTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND METHODS OF MINING.

KRTATE OF JOHORE.

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

TABLE 28g.

End of month. Mine Dredging. p?,:;;f,llg_ }11‘;?;:“ Open Caat. }r,‘,‘ﬂﬁ{, Miscel- Torat. (’w"‘:f

B - - European Mines. | Chinese Mines.

January Em:ﬂ B — - - - - . _ ~ 520
February (]?mp’ealn _ 2386 -— 248 - - - — . _ 235 — 250 5
March .. Eﬁa’é’e’:‘é“‘ _m T 332 = =z - T oy _ = T s 575
Aprit European W Tl = = - T o - ™ T oam 569
May Chinma B T s - - = - - T a0 597
June .. i _™ 1 R = = = = } - = T s 889
Tuy Toman || -] = = = = | - ~ s s
Avgust I Catabonn - 27‘! T sir T e - = . | - " s 607
Septomber ‘ Buropean - m{ = s T - - - | - ) 623
October | European B Tl T el = - - l - T s 630
November .. .. .. l gm::n _us ~ a5 —_— - - - l s ~ w3
Diecember . l Enr:ex;an _ 244 a0 — = - = l o2 ~ s o8

. O . s
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TaBLE 28F.

MONTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND

STATE OF TRENGGANU,

METHODS OF MINING.

Gravel Hydrau- Under- Miseel- ToraL. Grand
End of month. Mine. Dredging. Pumping. licing. Open Cast. ground. laneous. - total.
European Mines. | Chiuese Mines.
January European — — — _ — — — — B
Chinese — 636 — — 116 93 — 850 850
February European — — — — — - — i —
Chinese — 683 - 7 153 10 - l 853 853
March .. European — — — —_ — —_ — —
Chinese — 638 — 12 134 80 —_ 844 44
April European —_ — — —_ — — -— ! — _ -
) Chinese _— 631 — 12 102 32 —_— i iiT T
May European — — — — — — — | —
Chinese — 611 — 18 129 34 - : 780 790
June European — — — —_ — —_ — | — =
Chinese — 611 — 16 127 19 - | 778 7
July European — — — —_ — —_ — l — .
Chinese _ 170 — — 91 517 —_ ! 778 78
August .. European — — - — — — — —
Chinese ‘ — 170 — — 93 568 — l 231 831
September European — — —_ — — —_ — —
Chinese — 167 — — ” 582 — R26 826
October European — — —_ — — —_ — —
inese — 630 —_ — 150 49 - 829 829
November .| European — — — — — — — —
Chinese — 630 — —_ 147 28 — 805 805
December European — — — — — — — - .
Chinese — 480 — — 162 31 — 673 673
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TasLe 286.

MOXNTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF KEDAH.

Gravel I Hydrau- Open Cast Under- Miscel- TorAL. Grand
End of month, Mine. Dredging. | Pumping. licing. pel : ground. ! total.
l European Mines. | Chinese Mines.
o i i I T
January European 104 - . — - - 104 — i
Chinese - 76 i : 228 - - — 304 408
February European 108 - — — — 106 — i
Chinese - 76 ’ 224 — - I — h 800 I 408
March .. European 106 - - - — 106 | — i
Chinese - ) ‘ n7| = = ! - [ 200 | 02
A European 106 - —_ - 06| - T
prt Chinese — 86 ‘ 170 — — l - l 256 l 362
Ma European u7 - = — - u7 - "
i Chineso - 55 ‘ 235 — — ’ -— 200 I 407
June European 120 — — — — | 120 -
Chinene — 59 188 — — —_ 247 367
Jul European 125 - - - _ 125 =
v Chinese — 74 ‘ 178 - - ' — 250 ' 376
August .. .., European 117 —_— — —_ nz -
| Chinese - 17 I 2| = = ! - 289 ’ 406
Beptember Buropesh 127 = - - - 127 - o
Chinese - 116 147 — I bl - 263 300
October European 127 - —_ — - — 127 -
Chipese - 112 —_ 148 — - - 260 387
November RBuropean 140 -— — —_ —_— — 140 —
Chinese — 94 | —_— 106 -— —_ -_ 199 339
December B 140 -_— — — -— —_ 140 —
Chinese - 113 -— | 166 - - — 279 419
. ’ S B OO, SO o
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TABLE 28H.

MONTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF PERLIS.

0L AAVANVE

QF6I MHANWNINHU

. T ]
End of Month. Mine. Dredging. pﬁﬁfgﬁg. %ﬁg" Open Cast. grgg;rd. lg{llggeul& Buropenn M:];T A(I“hinese — 1 %l;:ﬂ

| - i
January e ]gxirgep;an - 1 - ~ o - ‘ ~ sor _ | — 529 1 529
February . .. .. .. gﬁ{:&?n - ‘ s e ‘ - ‘ ~ 525 ‘ - t - T bes i‘l 593
March . } g;:g‘fs:’m - | - _ i — _i B " 557 E _ i — T ee7 557
Al . Aivlggggﬂ;n B e wel — | = - o7 | 675
May ‘ Laropean \ - i — ; T 22 L 10 ! e - \ - T e 649
Jwe .. .. .. . | European i - | = ' — ~ l ~ 702 - m' = T v | 784
s R R T N = Tl
August .. | Buropean - 1 ~ o T e | ~eal — i — T o8 708
September .. L . g‘l\l{noe%eean = I — T ~ % g4 | — - T 854
October -+« .| Buropean - | — T ~ ~ as9 — = T 738 738
November .. .. .. .. gﬁil‘;l)e};an ‘ - | ~ 2 ‘ i ~ e T 7oy _ _ Y 847
December .. .. .. . g‘l‘:{!?e‘;%ﬂn - ‘ — || T 8 T ars - _ Y 927
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TABLE 281,

MONTHLY EMPLOYMENT OF LABOUR ON TIN MINES, 1948, BY STATES AND METHODS OF MINING.

HTATE OF MALACCA,

End of Month. Mine, Dredging. | parsier | HYdmu | gpen Cast. oner Miscel- Toratr. Gran
- = - European Mines. | Chinese Mines. '
Janusey Chimaeen - 18 = T o - T a = T e 298
Foebrusey biivad = 153 = T a8 - T s, = = se o
March .. Shingarn = s - T o - B oy T s 220
Avdl Chiness | = T = T s = T = | T 187
ey Bt | | Tl = | el = [ mwl = [ Tl
Juae Erivon ! - T e = - .w! z T = l " 206
July Chingao - T e = T = ST = 205 206
Avgust . S - B - ~ s - T e = T 278
September Caronann = T - T s . s = ' ~ ase 286
October v - 20 - T 8 = BT - T ses 265
November gm - 109 - T s =z T - T ess 266
Deceonber hnaa = 105 s s p T s - ! T 251
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V..—MACHINERY.

Prime movers on mines are now seldom operated by steam, except on a dimini-
shing number of dredges, and while gravel pump mines are the main users of oil
engines, both they and dredges consume a considerable quantity of electric power.

The capacity of electrical generating stations has been increased during the
year but is still below the pre-war figure. In addition, there is a shortage of elec-
trical equipment, and this has, in a number of cases, hindered the rehabilitation of
mines.

Since the end of the war a very large amount of scattered plant has been
identified and handed back to the owners, and in addition Diesel engines totalling
43,060 h.p. have been acquired by Government for sale to industry and nearly all
of this has now been allocated, mainly to mines. Many oil-engines damaged as
part of the ‘“‘scorched-earth’ policy during the Malayan Campaign have been
repaired. i

A considerable amount of machinery and engineering stores in general are still
urgently required for the rehabilitation of the mines, as delivery dates have often
been postponed with resulting delay in getting the mining industry back to normal.

TaBLE 29.
CLASSIFICATION.
ACTIVE H.P.
. I - = -

Year. Steam. Oil, Electric, Gas, Hydraulic. Total.
(End of)
1929 .. .. 42,657 .. 57,453 .. 57,794 ..2,120 .. 20,119 .. 180,152
1930 .. .. 36,385 .. 59,293 .. 73,7156 .. 500 .. 18,977 .. 169,870
1931 .. .. 22,374 .. 36,809 .. 55,053 .. 329 .. 17,875 .. 132,440
1932 .. .. 28,109 .. 29,132 .. 56,770 .. 135 .. 17,477 .. 131,623
1933 .. .. 19,185 .. 23,125 .. 43,696 .. 250 .. 19,496 .. 110,752
1934 .. o 24,026 .. 35,495 .. 74,772 .. 390 .. 19,382 .. 154,065
1935 .. .. 25,434 .. 38,644 .. 86,170 .. 424 .. 21,323 .. 171,995
1936 o .. 30,810 .. 65,102 .. 117482 .. 3875 .. 19,577 .. 233,346
1937 .. .. 35,905 .. 105,410 .. 129,974 .. 484 .. 20,321 .. 293,124
1938 .. .. 20,252 .. 66,327 .. 113,910 .. 135 .. 22,765 .. 223,389
1939 o .. 27,173 .. 94,460 .. 121,409 .. 284 .. 20,060 .. 263,386
1940 o .. 30,554 .. 128,060 .. 156,228 .. 210 .. 20,895 .. 335,047
1941 (Sept.) .. 29,433 .. 131,183 .. 151,244 .. 210 .. 18,401 .. 330,471
1946 . - 4,106 .. 14,368 .. 43,2566 .. — .. 5,763 .., 67,493
1947 ‘. .. 14,982 .. 62,248 .. 82,675 .. — .. 10,189 .. 170,094
1948-—
(End of)

January .. 14,793 .. 66,670 .. 83,328 .. — .. 15,570 .. 180,361

February .. 15,859 .. 63,914 .. 85983 .. -— .. 15,439 .. 186,195

March .. .. 18,169 .. 72,780 .., 88,999 .. — .. 15,564 .. 195,512

April .. .. 19,206 .. 78,665 .. 89,869 .. — .. 15,917 .. 203,746

May N .. 18,7156 .. 80,675 .. 92,304 .. — .. 15,984 .. 207,678

June .. .. 19,380 .. 84,468 .. 94,910 .. — .. 15,799 .. 214,566

July .. .. 19,359 .. 90,597 .. 96,827 .. — .. 15,875 .. 222,658

August . . .. 17,969 .. 95,124 .. 97,864 .. — .. 15,324 .. 226,281

September .. 17,969 .. 97,423 .. 97,616 .. — .. 15,831 .. 228,839

October ..o 17,969 .. 101,097 .. 99,299 .. — .. 16,050 .. 234,415

November .. 18,330 .. 104,910 .. 99,940 .. — .. 15,863 .. 239,043

December .. 18,126 .. 106,072 ..104,865 .. — .. 15,683 .. 244,746
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Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5

TaBLe 30a.

ACTIVE HORSE POWER ON MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF PERAK.

Kud of Month. Mine. | Dredging. | poratl | Hydmu | opencast. | goder | SUESE Tomar rand
Eurvpean Mines. | Chinese Mines.
January Euaropean Bzezs sioh il = o » L BB Teeres | 111,065
Februsry Cninma™ Jaur 55961 Rt = = S e T oe967 | 118,359
March . ) amen 3oast 3ol s = = e st T ee,145 117,568
Apel v ) e oz g v+ B = 14 5o Teaad | 121,584
May it a0 i s = = 219 oo 8,231 123,237
Jue .. .. European 3r.038 RN Wl = - 348 e 70082 | 12n43e
Juiy ] Eee® Busss 20,460 el = o8 e Tosass | 1ss7s2
Avgust Chinge i 591 neEl = - ae _snme Tomest| 134088
Boplember .. o Joas AT il - - s Beeeo Tewus| 187,00
October . R I -oue e 504 e - = o ek Tupzes| 138470
November S 30007 76,798 Al = = M _paes Tmeer| 140,89
Docenuber Eu“‘.‘.’."ﬁ““ Lo 72252 lz:ggg - - aid _ o8 84,000 144,305
Nore.—Hydrsulic horse power lnclades hydraulic elevatocs and manktors.
. - »
' i » 1 e ne— ”
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TaBrE 30B.

ACTIVE HORSE POWER ON MINES, 1948, BY STATHS AND METHODS OF MINING.

STATE OF SELANGOR.

Gravel Hydrau- Open Cast Under- Miscel- TOTAL. Grand
End of Month. Mine. Dredging. { Pumping. licing. D ast. ground. laneous. Total,
European Mines. | Chinese Mines.

January ..l European 14,806 852 — 1,605 7,865 — 25,128 _
| Chinese — 23,213 220 1,471 — — — 24,904 50,032

February ..| European 17,096 939 —_— 2,155 7,698 — 27,888 —_
inese - 24,125 220 1,476 - — — 25,321 53,709

March European 18,803 939 —_ 2,215 8,896 — 30,853 —
Chinese — 24,470 220 1,876 —_— —_ — 26,566 57,419

April .. European 19,904 944 — 2,215 10,028 - 33,181 | —
! Chinese i — 26,013 Za 1,876 — i - — 28,100 | 61,200

May .. Furopean | 21,572 1,204 — 2,215 9,738 — 34,724 1 —
Chinese | — 26,598 220 1,921 — — — | 28,739 63,463

June .. European 21,448 1,249 — 2,255 11,084 — 36,036 _
Chinese _ 27,288 192 1,921 —_ — - 29,401 65,437

July .. European 21,618 1,319 — 2,255 10,885 _ 36,077 _
Chinese —_ 28,028 192 1,881 _— 65 —_ 30,166 66,243

August European 21,674 1,319 — 2,255 9,732 — 34,980 —
Chinese — 29,062 192 1,881 —_ -— —_ 31,135 66,115

September European 20,675 1,319 — 2,355 9,882 —_ 34,281 -_
Chinese — 29,801 192 2,081 —_ — —_ 32,164 66,395

October European 22,278 1,319 —_ 2,770 10,128 —_ 36,495 —
Chinese — 30,003 220 1,641 — —_ —_ 31,864 68,359

November European 23,267 1,555 - 2,770 9,661 — 37,253 —_ .

Chinese —_ 30,287 220 2,116 — — — 32,623 69,876

December ‘European 24,571 1,590 — 2,770 9,947 — 38,878 —
Chinese —_ 31,237 220 1,971 — — —_ 33,428 72,306

NotE.—Hydraulic horse power includes hydraulic elevators and monitors.
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TasrLE 30c,
ACTIVE HORSE POWER OX MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF NEGRI SEMBILAN.

144

l Gravel Hydrau v
Y - nder- Miscel- TOTAL. Grand
End of Month, | Mne. Dredging. | Pumiping. licing. Open Cast. | oround. laneous, Total.
| ! European Mines.| Chinese Mines,
Janusary ! KEuropean 1,850 - — - i — — 1,850 —_—
l Chinese — 3,432 135 . | e o — 3,567 5,426
Februar! ..| European 1,052 —_ - — i —- - 1,952 -
v l Chinase - 3,378 136 S | . - 3,608 5,460
March .. T .| European 1,952 — - T wa ' e 1,052 —_
| Chineso — 3,711 135 s : | - - 3,746 5,608
April T .l European 1,942 — —_ - - 1,042 —
P ; Chinese - 3,851 135 ! - | - - " 3,986 5,928
May ..| Buropean 1,067 — —_ — - | . 1,967 —
| Chinene —_ 3,586 135 | — - o — 3,2 5,688
June .{ European 1,067 - — — | — 1,967 —
| Chinese — 3,708 135 | ----- | - - - ' 3,841 5,808
J ..{ European 1,087 -— — — o 1,967 —
uy ! Chinese ' 3,866 135 l - I - - - 3,001 5,968
August . . European 1,967 — —_ — — — 1,967 —
Chinese — 4,174 135 — - - — 4,309 6,276
September European 1,987 _ -— - — e 1,967 —
b Chiness - 3,936 135 l - ! = 205 - 4,338 6,303
October European 1,967 _ — -— — -— 1,967 —
Chincse -~ 4216 it | = 265 - 4,016 6,502
November European 1,979 — — —_— — — 1,979 —_
Chinese — 1,345 — I — l - 263 - 1,610 6,580
December European 1,979 — _ — —_ —— 1,979 —_
Chinese — 3,000 — — e 265 — 3,87¢ 5,858
NoTtx.—Hydraulic horse power Includes hydraulic elevators and monitors.
- - -
BT Y SRR (0 REE v i SR G N i - T L R T e L
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TaBLE 30D.
ACTIVE HORSE POWER ON MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF PAHANG.

"OF6T ‘UHIWHOAU OL AYVANVI

AT,
. Gravel Hydran- Under- Miscel- Tor Grand
End of Month. Mine. Dredging. Pumping. licing. Open Cast. ground. laneous. Turopean Mines. | Chinese Mines. Total.
January .. .. . ..| Buropean — — - — 7,788 — 7,788 —
Chinese — 1,100 69 2 — — - 1,171 8,959
February .. .. - ..| European — — — — 7,788 — 7,788 — _
Chinese — 1,100 69 2 — — — 1,171 8,959
March .. .. .. .. ..| Enropean — _— J— — 8,538 — 8,538 —_
Chinese -_ 1,220 69 2 _— — —_ 1,291 9,829
Aprit .. .. . . ..| European — —_ ! — i —_ 8.538 — 8,538 —
Chinese. | _ : 075 | 69 2 — - l - 1,046 | 9,584
]
May .. .. .. .. .. European | — _ — ! — 8,689 42 8,781 —
Chinese |  — 1,095 ! - 2 — — - 1,007 9,828
June ..| European — — — 8,854 42 3,896 —
! Chinese I — 1,276‘ — 2 — - l — 1,278 10,174
July ..| European — —_ — —_ 8,854 42 8,896 — .
Chinese - 1,476 — 2 j— — —_ 1,478 10,374
August. . .. .. .. ..| Buropean — — — — 9,039 42 9,081 —
Chine’;e — 1,476 — l 2 —_ —_ — 1,478 10,559
September .. . .. ..| European — — — — 9,039 42 9,081 —_ _
Chinese —_ 1,476 —_— 2 — —_ J— 1,478 10,659
October .. .. .. ..} European — — — — 9,032 42 9,074 —
Chinese — 1,476 — — — — — 1,476 10,550
November .. .. .. ..| European — — — - 9,060 42 9,102 —
Chinese 1,536 — — —_ — —_ 1,586 10,638
December .. .. .. ..| European — —_ — — 9,056 42 9,098 —
‘ Chinsse = 1,786' - — — — — 1,786 10,884

Note.—Hydraulic horse power includes hydraulic elevators and monitors.
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TasLE 30E.

ACTIVE HORSE POWER ON MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF JOHORE.

HAGNHAIAT OL IUVINFVI

Gravel Hydrau- Under- Miscel- TOTAL. Grand
End of Month. Mine Dredging. | pypping. llcing. | Open Cast. | oind, 1aneous. Total.
European Mines.| Chinese Mines,

January European 1,084 - - - — — 1,004 -
Chinese —_ 797 o - s - —_ 7 1,861

February European 1,064 — e - - - 1,084 —_
Chinese - 407 - —~ - — - 407 1471

March .. European 1,004 — — — — — 1,064 .
Chinese — 596 — - _ — — 596 1,650

A . oo | Kuropean 1,004 — - - -— - 1

vl " Chinese - w5 |  — - - = - o 595 1,659

May .. T European 1,084 — — — - — 1,084 —
Chinese _ 596 —_— bl - -— i 505 1,069

June European 1,084 — -_ - -—_— — 1,004 —
Chinese -~ 901 — - -_ - - 901 1,965

July European 1,004 -_— — — -_ —_ 1,084 —
Chlnese —_— 1,106 _ - -— —_ —_ 1,106 2,169

Auguat European 1,102 —_— —_ —_ —_ — 1,102 —
Chinese _ 1,158 125 — — —_— — 1,283 2,386

tember European 1,102 -— — - — — 1,102 -
fep Chincse - 1,368 | = = =z - 1488 2,585

October Ruropesn 1,102 — e - — — 1,102 -
Chinese -' 1,648 125 — — —_ —_ 1,073 2,775

November European 1,102 — — — -— — 1,102 —_
Chinese -— 1,541 125 —_ — — —_ 1,666 2,768

December European 1,102 —_— - — — — 1,102 —
Chinese — 1,496 160 - - -— — 1,656 2,758

Norx.—Hydraullc horse power includes hydraullc elevators and monitors.
- » P L ]
e Y i T g . PSLLE A g S Ty B e e T
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TasrLe 30F.

ACTIVE HORSE POWER ON MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF TRENGGANU.

y . Gravel Hydrau- Under- Miscel- TOTAL. Grand
End of Month. Mine. Dredging. Pumping. Ticing. Open Cast, grourd. laneous. Total.
European Mines. [ Chinese Mines.

January European — : — — — — — — —

Chinese — . 1,017 — — 52 210 — 1,279 1,279
February European — — —_ —_ — — — —

Chinese — 1,047 — - 31 140 — 1,218 1,218
March .. European —_ — — — — — — ! o

Chinese — 1,045 — — 30 210 — ! 1,285 1,285
April European — — — — — —_ — —

Chinese — 1.045 ! —_ — 30 — — 1,075 1,075
May European | — i — | — — — — _ i —

Chinese | - 1,045 | — — 30 | — — i 1,075 1,075
June European — — : — — —_— - —_ —

Chinese — 1,045 — — 30 — — 1,075 1,075
July European - Tz —_ — — — — —_

Chinese — 950 5 — 61 65 — 1,081 1,681
August .. European — — — 1,000 —_ —_ 1,000 —_

Chinese — ! 825 5 —_ 58 65 — 953 1,953
September European — — — 1,000 — - 1,000 —

Chinese — i 825 5 — 58 89 — 977 1,977
October European — ‘ — _— 2,370 — — 2,870 -—

Chinese — | 1,063 — —_ 30 —_ —_ 1,093 3,463
November European — — —_ 2,370 — —_ 2,370 —

Chinese — 1,338 10 — 30 — —_ 1,378 8,748
December European — i — — 2,370 — —_ 2,370 —

Chinese — ! 1,104 10 — 30 — — 1,144 3,514

Norg.—Hydraulic horse power includes hydraulic elevators and monitors.
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TasLE 30G.

HORSE POWER ON MIXNES, 1948, BY STATES AND METHODS OF MINING.

STATE OF KEDAH.

| Under- Misoel- |

Find o Mouth. i sine. | Dredging. | Pumming. | THeral | Open Cast. | srouen. TOTAL. o Grand

) ! I ! | European Mines. | Chinese Mines. !

: ; | | )
January ! gmn : _ 405 % ~ 0 E - . - = ; - 405 — . | 870
February l Chineon " | _wa‘ el I = = | = 40 T~ aes | #70
March . o B _ %) —a | - - | = W= s e
Apdl . k e _4osi —«;5% T - - | = et T e 240
May i cnﬁ'x'&".?" ; - l 0 ‘ o = | - [—”E’"“”“ 495 a0 905
June ; gl\‘!mn : _ 408 ~ 500 ; = s - - } - 495 — s’ oas
iy o B % -0 o = = | = e I S B
August. . I gﬁmm ‘ _ 495 — 34 \‘ - ‘ - | = i = 205 — } rom
September - j"_1 g:w % _ 4905 | — s ; - - . - i - 495 —~ s ; 1020
October ‘ Finivns } _w P s , - | = | = l — 8 T 979
November l gmm ! s j —_ u = f = ( = E = 495 ~ e } Lo
e ’ o i - i o = e e T ey ' 1.009

! | 1 | i

Nore.—Hydraulic horse power includes hydraulic elevators and monitors.
. » -
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Tasre 30m=.

ACTIVE HORSE POWER ON MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF PERLIS.

, TOTAL.
. | . Gravel | Hydrau- | Under- Miscel- OFsL Grand
End of Month. Mine. ‘ Dredging. Pumping. licing. Open Cast. ground. laneous. European Mines. | Chinese Mines. Total.
§ I |
| ! i
January European | — —_ i — — —_ J— — —_
Chinese i — — | —_ — ¢ 94 —_— —_ | 94 94
February European | — — — — — — — ’ —
Chinese — 04 — — ‘ 230 — — | 874 374
March .. European ' — — ; _ _ | _ — — | - | ;
Chinese —_ — — — ! 651 — —_ | 651 651
April ! European — — —_ i — ; - - _ i — | .
i Chinese — — 100 ' — 311 —_ — 911 911
May European | — — _ I _ _ | — ! — !
Chinese | — — 100 | — ’ 048 | — — i 1,048 1 1,048
June . | European — —_ — . — —_ — —_ —_ ’
! Chinese = - R ‘ 048 - - 1,048 | 1,043
July European | —_— - — | — — — — i —
hinese —_ 226 i 100 ‘ — 1,008 —_ — ‘ 1,334 1,334
August. . European — — — _ —_ — — | —
Chinese | — 132 100 _ 1,708 — — | 1,040 1,940
September European | — — — _ i — — — —_
Chinese ’ = = 100 _ | 1,733 = = 1,383 1,823
October European J — J— i — —_ — — —_
Chinese |  _ 226 | 100 } - 1,848 = = 2,174 2,174
November European — _ i — i — { — — — —
Chinese — 226 ] 100 | — 2,071 — — 2,307 2,307
December European —_ — i — i - — — — —
Chinese —_— 226 100 | —_ 2,071 — —_ 2,397 2,397

Approved For Release 2001/09/06 : CIA-RDP83-00415R005000070003-5
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TasLe 301

ACTIVE HORSE POWER OXN MINES, 1948, BY STATES AND METHODS OF MINING.

STATE OF MALACCA.

Gravel Hydrsu- Under- Miscel- ToraL. Grand

Eund of Month. Mine. Dredging. Pumping. eing. Open Cast. ground. 1 ) Europess Minee. | Coimes Minea. Total.
Janvary Buropean - ~ 795 = ~ 0 - = = T oms 776
Februsty e - T res - T 50 l = = = ) 76
March Chinge = o - - I p = = T o 78
Aptll .. Buropesn = ~ 295 - B - = s T 775
Yay .. Em".}’.,":,“ s s | = | s ‘ E B - = T s 775
Jome Chinias - T | — T 50 l - - - T 778
July .. Buropean = 58 = ~ 50 l = = - | T s08 808
August gw - ~ os8 - 50 l - - - l - 1,038 1,038
September .. PN . . gmn - -;'013 - w0 l - - - ! - 1.068 1.068
Ockober Buwopn | = Sos| = ~ | = = = | Tem| e
November .. . .. . gman - ~1.038 = - 50 I - - = ‘ i 1,088 1,088
December .. .. .. .| Euopewn = 71,080 - T 50 i - = - ! T 1180 1,180

TP A M TR TR ) e

Nore.—Hydraulic horse power includes hydraulic elevators and monitors.
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JANUARY TO DECEMBER, 1948. 51

VI.—MINING LAND.
PROSPECTING.

Except on land already alicnated prospeeting is not allowed except under
licences or permits issued by Government. Applications for these are investigated
to ensure that subsequent mining would not damage other interests.

From 1929 until the Japanese occupation in 1942 prospecting was also
restricted, partly in connection with tho International Tin Control Scheme, to an
extent which almost certainly did not prove reserves at.a rate equivalent to the
exhaustion by mining.

After tho defeat of the Japanese in 1945 & Moratorium was placed on dealings in
land, with the result that very little prospecting was allowed until late in 1947 when
applications could again be entertained. '

A large number of prospeeting applications have been received during the year,
and a fair amount of prospecting was carried out prior to the commencement of the
emergency in July last; but since that time prospecting has practically ceased except
in areas which are easily accessible and are considered “‘gafe’’.

Tt is certain that much prospecting will be done as soon as conditions permit,
and it is evident that new mining areas will have to be located unless mining is to be
severely restricted in the not too distant future.

TaBLe 31.
No. of
Year, licences or Acreage. No. of Acreage.
permits selections.
izsued.
1929 .. e 72 .. 93,596 .. 39 . 5,815
1930 .. .. 17 . 15,224 .. 7 - 1,047
1931 .. .. 17 .. 70,781 .. 2 . 15
1932 .. N 41 . 188,158 .. 2 - 656
1933 .. . 88 .. 234,189 e 2 .. 120
1034 .. . 69 .. 159,732 .. 16 .. 2,202
1935 .. .. 87 . 94,780 .. 18 .. 2,420
1936 .. . 122 .. 120,583 .. 43 - 5,605
1937 .. . 183 . 167,281 .. 55 . 3,035
1938 .. .. 232 .. 323,022 . 81 e 5,567
1939 .. . 204 .. 179,378 .. 64 e 13,342
1040 .. - 203 .. 254,853 .. 75 e 10,485
1941 (Jan.-Sept.) 128 .. 15,365 .. 41 .. 11,330
1946 .. .. 13 e 8,928 o 2 . 278
TaBLE 32. '
PROSPECTING UNDER ALL TYPES OF LICENCES AND PERMITS,
No. of No of Total Total
licences former acreage acreage
States. No. of or per- licences under selected
applications mits and permits licences and for mining
in 1947. issued  current on permits.* leases.t
in 1947. 1-1-1047,
All States .. e 478 .. 82 .. 19 .. 208,679 .. 949
]Nn. of iI_‘To. of Total Total
States. No.of  orper. liconces under selootod
applications mits  and permits Hecences and for mining
in 1948. ssued current on. permits.* leases.t
in 1943, 1-1-1948.
Perak .. . 262 .. 37 .. 16 .. 8,594 .. 737
Selangor - .- 141 .. 15 .. 7 .. 9,112 .. 197
Negri Sembila; e 29 .. 9 .. 4 .. 4,694 .. 106
Pahang .. e 84 .. 31 .. 15 .. 220,083 .. 600
Johore e .. 31 .. 24 .. 12 .. 158,986 .. 4,075
Trengganu .. .. 46 .. 18 .. 10 .. 1L726 .. —
Kedah e .. 25 .. 4 .. 3 .. 2,719 .. —_—
Perlis .. o 1 .. — 1 63 .. —
Kelantan .. . — L. — e — —_— .. —
Malacca .. .. 5 .. ) . 2 .. 3,996 .. —
Totals .. 624 .. 139 .. 69 .. 429,873 .. 5,715
* Many of these licences and permits are still extant. 1 Total screage selected refers only to areas

where prospecting has been completed,
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52 JANUARY T DECEMBELR, 1948,
‘TapLe 33.

FOREST PERMITS.

. No. of ¢
e T - N
1047 ypige7,  cumenton pertalta.s for mining
All States .. o B .. 10 .. 3 .. 20,734 .. 1,893
No. of Total
st opffer TRl SO ol
fu 1848, 1148, permits.* 0]‘;‘888!.?3
Porak . .. 58 .. — .. 1 .. 600 .. —
Selangor - .. 20 .. 7 .. & .. 11,819 .. 80
Negri Sembilan .. 5 .. — e —_ . —
Pahang .. .. 5 .. 3 .. - .. 12027 .. —
Johore .. .. 4 . 3 .. — .. 832 .. 140
Trongganu .. . 2 .. T 1,698 .. —
Kedah .. .. 4 .. 3 .. - 450 .. 43
Perlis .. .. - R — .. —
Kelantan .. .. e e = e — — .. —
Malacea .. . o R — . —
Totals ., o .. 17 .. ﬁ .. 28,:;?; .. 2'5'3

ACREAGE OF MINING LAND.

The following figuros cover only Ierak, Selangor, Negri Sembilan and Pahang,
and exclude o total of 184,153 acres under concession in Pahang.

‘TapLe 34.

Year. Total acreage, Year. Total acreage.
1920 .. 106,400 | 1837 .. 201,841
1930 .. 187,731 1938 .. 207,344
1931 .. 193,456 | 1939 .. 212,273
1932 .. 189,148 i 1940 .. 223,601
1833 .. 191,332 i 1941 .. 227,936
193¢ .. 193,208 i 1946 .. 227,321
1935 .. 105,086 ? 1947 .. 542,159
1936 .. 188,050 1948 .. 538,912

Comparaed with the above area of under § million acres of mining land, there
wore 7 million aeres of Furest Reserves and over 3§ million acres of Malay Ileserves.

Mining land in the Federation of Malaya, including concessions, at ths end of

1948 totalled 538,812 acres.

. Many of these Heenoss nnd'pormits are still extant. t Total acreage selected refers only to areas
where prospecting has been completed.
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JANUARY TO DECEMBER, 1948. 53

VIi.wEXPORT DUTIES AND ROYALTIES ON MINERALS.

Description of article.

Minerals, Metals and Mctalliferous Ores —

1. Tin-ore :

(i) When the price of tin does not
exceed $41 (per picul)

{ii} Whon the price of tin exceeds $41
but doos not exceed $42

(iii) When the price of tin exceed:s $42
but does not exceoed $43 and so
on, the duty per picul being
increased by 12 cents per every
dollar by which the price of tin
exceeds $41 - .. .

(iv} Tin, smelted or manufacturad from
tin-ore won in the Federation of
Malaya unless smelted in. the free
port of Penang

{v) Tin slag and hard-head of tin

*(vi) To be smelted elsewhere than in
Singapore or the free port of

gap 7
Penang .. ..

2. Scheelite and Wolfram
3. Gold

4. Coal
5. China-clay or Kaolin

6. Other metals and metalliferous ores

$2.40 per picul.

$2.52 per picul.

$2.64 per picul.

On the same scale as that for
tin-ore, together with an
additional duty of one-third
of the duty on tin-ore.

At the rato prescribed for tin-ore,
unless the consignment is
accompanied by a certificate
of assay granted by the
Covernment Geologist or
approved by the Senior
Inspector of Mines, in which
case the duty shall be at the
rate prescribed for tin smelted
or  manufactured on the
amount of tin estimated to
be contained in such consign-
ment.

In the case of tin-ore exported
otherwise than under such
guarantees as the  High
Commissioner may  require
that it shall be smelted in
Australia or the United King-
dom, an additional duty of
$30 per picul.

$2 per picul.

5 per cent. ad valorem at $66 per
oz. wde GN. 4414 of 1939
(F.M.8.)

25 cents per ton.
75 cents per ton.

10 per cent. ad valorem.

* Deleted from Table B, Export Duties 11t (a) of the Customs Enactment, 1936, as from 30th June,

1948, @. N, No. 1704 dated 1st July, 19¢8.
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The following table indicates foreign imports of tin.ore into Malaya for smelting by either the Straits Trading Co. a4 Singapore

or the Eastern Smelting Co. at Penang.

TasLe 35,
VHL—WORLD STATISTICS.

Fore1gN IMPORTS OF TIN-ORE INTO MALAYA.

AN AHU

(Tons.)
Union
Banka French Ta £ Belgin British
Year. Alaska. | Burma. | and | Singkep, Other | %, 5. Jupag. | Siam. ngn- o Uganda, [Australiu] China. |0, P [ Kenys, | Kast Total,
Billiton. placos: | China, nyika. | South Congo. Aftiea.
! i
1
1920 . 39 1,872 20,173 1,408 —_ 584 127 9 — 1,188 - —_ —_ —_ -— — 86,126
1930 A 53| 1917 248811 1924 83 1,053 447 | 15,361 — 1,011 — - — _ — - 46,
1931 24 2,104 19,608 1,952 41 1,045 841 | 17,877 3 578 — 4 1 — — — 43,
1932 .. 5| 2470 9,088 7hY 7. 1,730 A11 | 12,079 75 83| - - — — — — 287455
1038 L= 2,845 1,486 592 st 1811 7 14,3068 124 | 1,148 2 41 — —_ —_ - 23,142
1034 e gl 3415 — — 32| 1961 #R1 | 14,454 111 993 73 47 2| - -— 9| 21,070
1938 .. b 4,121 — — 51 | 2,438 280 { 13,5696 150 997 160 122 48 — — -~ ,082
1936 .. 14 4,213 | — —_— 58 | 2,373 602 | 17,627 278 1,228 171 64 210 10 _— - X
1937 e e 4,304 : — _— 24 1 2,443 940 | 22,995 202 663 3% — 267 -— 2 - 31,169
1938 - 444k, — —_ 281 2502 836 | 18.930 51 o — - 67| — — - 27,765
1989 .. AN - 5083 | 9852 900 23 . 2,176 58 ,961 [ 22| — —_ 282 — 01 —_ 41,624
1040 .. .. o - — —_ - -_ ] = - — — - - - - — - — 62,352
1041 (Fam, to Oct) ..' — - - - - - — — - - - - - - - — | 48407
12 to 1946 .. . NOT AVAILARLE i
1047 .. A e 1,725 2 — 08 — ~— 2,720 — —_— = — -— — — — 4,569
ws L = 515 | 2| — = u = | ] - - - - - - - - 4548
| i
L] -» . |
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JANUARY TO DECEMBER, 1948.

Tasre 36.

DESTINATION OF STRATTS SHIPMENTS.

Tons Tin.
United The Other
Year. United  States of Continent British Japan. Netherlands Foreign Total.
Kingdom., America. of Kurope. Posscasions. Indies. Countries.

1929 .. .. 15,395 ..b7,606 .. 20,619 .. 4,998 .. 2,046 .. — .. 1,273 .. 102,026
1930 A .. 9,308 ..bH7,869 .. 22,160 .. 4,929 .. 1,556 .. — .. 1,092 .. 97,004
1931 . .. 11,508 ..49,203 .. 16,128 .. 4,544 .. 1,979 .. — .. 262 .. 83,704
1932 . .. 5,086 ..19,047 .. 16,386 .. 3,117 .. 2,269 .. — .. 263 .. 47,008
1933 . . 2,656 ..81,132 .. 15,371 .. 2,537 .. 1,868 .. 28 .. 320 .. 58,931
1934 .. .. 4,703 ..26,683 ..12,846 .. 8,036 .. 2,780 .. 36 .. 302 .. 50,186
1985 .. .. 4,080 .. 40,408 .. 10,191 .. 4,759 .. 2,600 .. 49 .. 261 .. 62,248
1936 . . 5,580 ..59,106 .. 10,703 .. 4,524 .. 3,179 .. 35 .. 356 .. 83,402
1937 .- .. 7,819 ., 64,462 .. 10,475 .. 5,254 .. 5,192 .. 29 .. 376 .. 93,108
1938 e . 4,230 ..83,652 .. 0,412 ., 4,096 .. 8,543 .. 18 .. 636 .. 61,187
1939 .- . 560 ..b56,796 .. 9,116 .. 6141 .. 8,383 .. 42 .. 1,061 .. 82,080
1940 .. . — e — e e e o= e — .. 180,985
1941 (Jan.-Oct.).. — o e oo eeo— e .. — .. 108,898
1942 .- e — .- o - - e . — e — AN 9,600
19048 .. ... — e === BT
1944 .. o= o= e = .. . oo . o— . = .. 4,000
1945 .. - - e o= PP oo o o— .. 3,000
1946 .. .. — e e = .o e . — .. — .. 7,280
1047 .- .. 335 ..17,600 .. 6,650 .. 7,449 .., — .. 7 .. 128 .. 32,072
1948 .. o 155 ..290,497 .. 7,273 .. 0,746 .. — e — .. b43 .. 47,214

Sources of information: 1929-1838 The Statistical Year Book 1939 of the
International Tin Research and Nevelopment Council.

1939-1941  Malaya.

1942-1946 The Statistical Bulletin of the Interna-
tional Tin Study Group.

1947-1948  The Registrar of Malayan Statistics.
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TaBLE 37.
WORLD’S PRODUCTION OF TIN-IN.ORE,

Lone Tons.

Belgian Freach tudo- Uuited Other
Year. Congo. Nigeria, Bollvia, Burma, Chins, China. Malaya, Indonesia. Slam, Kingdom. Countrivs. World
1935 e 5,301 6,657 27,164 2,030 0,398 1,310 42,375 20,185 9,876 2,050 9,200 188,000
1936 . 8,301 9,788 24,074 3,320 10,664 1,381 66,760 30,720 12,8781 9,600 170,000
1937 .- 8,042 10,782 25, 3,345 10,457 1,57 77,268 30,134 16,4941 1,983 10,600 207,500
1038 . 8,820 8,977 25871 $,208 11,246 1,508 43,375 27,208 14,704 2,010 11,400 160,000
1939 “e 8,064 9,428 27,215 2,863 1,850 1,474 47,416 27,80 16,9701 1,682 10,800 187,000
1940 . 12,482 12,012 37,040 5,359 8,240 1,475 83,000° 42,867 17,4471 1,619 11,200 1,600
1041 .. 16,100 12,085 42,050 6,693 5,000 1,206 79,400 b1, 1 7 1,509 10,300 0,000
1042 . 16,191 12,405 38,201 1,100% 4,400 1,029 15,748 0,088 7,884 1, 11,400 119,500
1048 O 17,480 12,686 41,528 1,100° 3,200 053 ,000 17,682 5, 1,359 10,700 138,500
1044 . 17,32 12,512 38, 700¢| 3,300 358 9,309 6,758 3,206 7,700 101 000
1945 .. 17,077 1,280 42, 300+ 3,300 LIl 8,153 948 o 1,152 8,600 0,600
1946 .. 14,091 10,338 37,819 b 1,320 o 8,432 6,450 1,066 793 8,300 0,000
1947 . 14,807 9,139 33,259 1,818 4,000 — 27,026 15,015 1,401 808 6,300 114,600
msl .. 14,073 9,234 37,309 44,815 80,565 1,281
D48
January 1,166 2,468 91 100 -— 3,381 1,918 27! e 10 11,100
February 1,110 788 B2 118 4004 — ,001 1,956 234 459 11,000
rch 14708 31 3,495 110 400 — 3,456 2,854 263 185 430 13,000
April 932 703 2,670 o4 400 - 3,614 ,463 318 189 450 11,7
¥ 1,522 7 3,118 108 400%] —_— 3,754 2,726 313 &9 40 13,100
June 1,324 674 2,018 103 400" —_ 3, 2,414 338 48 460 2,200
July K 756 15 3.27¢ 110¢ 400 - 3,87 2,667 355 M 470 12,700
August i T 2,502 110* 400* — 3,075 2,543 346 142 ,200
September 1,452 N24 3,204 110% 400+ - 3,851 2,585 346 105 430 13,300
October 880 3,425 110* 400" _ 4,012 2,726 437 83 450 18,400
November 1,047 708 3,008 110°) 400* — 4,153 3,000 482 130 430 14,300
mber a7 831 4,415 110* 400+ - 4,208 3,038 400", 94 440 14,000
Total 14,078 9,234 37,309 44,816 30,665 1,281
* Fstimated. t Exporta as production figures arc not availalie,
Source : From the Statistical Bulletin of the Internationsl Tin Study Group, Vol. II, No. 2.
. v . [

B AT TR
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TaBLE 38.
WORLD’S APPARENT CONSUMPTION OF TIN.
Lona Tons
Year. U.S.A. KUrf,i;f)‘rin‘ Germany. France. Ttaly. USSR, Japan. Cofx).ltlltil?ires. ‘World.
1935 62,470 21,427 11,083 8,211 6,641 7,311 6,221 25,836 149,200
1936 68,232 21,5860 9,164 9,721 3,929 9,664 6,403 25,927 154,900
1087 72,928 25,071 12,368 9,176 3,601 25,125 8,100 27,841 186,200
1938 48,116 18,290 13,474 0,118 4,640 18,172 10,963 27,818 148,600
1939 66,583 27,279 11,000¥% 7,726 3,716 2,124 11,184 28,488 158,100
1940 72,324 20,225 2,560 11,785 3,942 1,887 10,800 25,667 158,200
1941 103,086 30,000* 1,600 045 1,575 —_ 9,500 22,694 169,400
1942 56,282 23,4781 1,700 —_— 1,903 9,193 11,000 11,338 114,900
1943 46,258 17,631t 1,840 34 1,687 11,990 18,000 9,065 101,500
1944 59,156 18,4351 100 —_ — 1,200 11,000 11,209 101,100
1945 55,642 16,3964 —_ 3,171 — 5,467 3,150 13,892 97,700
1946 54,627 25,6061 - 5,500% 660* 1,474 — 21,433 109,300
1947 63,078 27,3841 904* 9,931% 1,980 — 1,923+ 81,695 136,900
* Estimated. T Ministry of Supply shewing real eonsumption.
Source : Statistical Bulletin of the International Tin Study Group, Vol. II, No. 2.
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Tasre 39.
TIN STOCKS AT END OF YEARS.
(Estimated.)
Loxe Tows ok Tin CONTENT.

Tod

AUVIINY T

1935. ! 1036, 1937, 1 1938. 1939. { 1940. | 1841 ! 1942, 1043. 1044, | 1945, | 1940. X947,
‘ ' i i ' | . i
Stocks of tin-in-ore. ! i i f i |
i i i | | Il
Bulgian Congo — - —_ = - - —_ - - ~ 1 L7210 1,000 1,000
Bolivia N e . —_ i —_ —_ i el —_ — . - —_ — H 9,273 | 06,856 ! 6,003
U.8.A. . o o — I — — ] — -— — s 23,245 36,725 40,308 41,007 82,636 24,642 19,6834
Malaya (4) .. .. .. 8,020 ; 4,307 6,650 4,511 6,767 ! — ; —_ ! —_— —_ — 6,200 | 3,800 5,220
Indonesita’ .. .. .. —_ - -1 = — - = - - — . 8500. 5,000 5,300
Belgium . v s a8 468 217 380 183 - ¢ —_— - -_ -— -— ' 2,400 1,448
Netheriands .. .. .. 045 1 1,170 2,211 2,051 7 - = o — — I 4 2000
Unlted Kingdom .. .. 3,286 2273 6,106 5,854 4,962 9,617 | 11,400 | 5,036 10,014 4,834 7,322 - 8,047 6,367
Other Countries - P e . — | Ll e - - 5,200 6,200 2,100
Total (1) .., 787 8,308 14,274 l 12,796 12,702 | 9,617 i 34,645 | 42,661 50,817 i 45,931 65,752 58,645 49,242
1 t + Ll ‘.
Tin-in-ore afloat ! i H } ; i |
i i i ‘ :
toU.S.A. .. - - - - - - - = T . 3,625
to Belgium .. - - - b bl i — ' - ! -— — : — | -— | 800 628
to Netherlands .. — - —_— e — — — — . : — - 1,050 —
to United Kingdom .. -— - - bl — 7,240 6,808 1,415 6,060 3,043 2,069 2,458
to Malaya .. . o - - - - - - —_ . — - i - - : — 330
Total(l) .. - == - - - 7,240 6,808 1415 1 6,059 3,043 5,719 6,941
i i i 1 ; i i i
Stocks of tin metal : i . ; H
(tncluding transit in the ! i i ! I :
country and exclusive ] ! : | | !
cousumers stocks.) ; ; ; ] |
| ' !
RBelgian Congo .. . — — —_ — i —_ — —_ i —_ —— : e : 1,858 | 177 | 363
U.8.A.(3) . .. .. 2,812 5,005 ; 6,385 5,157 3,302 18,371 42,606 | 56,548 @ 40,675 . 29,087 ' 28,066 27,014 | .
Ml ool Toas | 0%, | eads pooese | sar| = = =200 2R T ? 0 B 11
ndonesfs .. . .. —_— e e — —_— —_ —_ — — — 4,500 ' 700 —_
Belglum .. .. . 010 | 247 803 1,676 801 —_ —_— e —_ = e 1,200 ! 1,416
Netherlands .. . .- 548 863 1,714 1,849 2,050 — e ! — — —_ : — ' 600 2,500
United Kingdom .. o 2,638 | 4,005 | 4,240 15,089 5,978 7457 183,388 | 14,779 17,542 18,208 | 23,780 ! 7,779 | 6,188
Other Countrles .. . -, - - — — i e — — 17,000 17,500 2,7
Total (1) .. 7,126 I 12,462 © 17.530 ' 30,618 ! 18,631 24,300 : 55,904 ‘ 71,827 58,217 47,845 | 80,402 ; 63.170 42,432
. i i ! !
[} - - - s
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€. - -y - -
TABLE 39—(cont.)
TIN STOCKS AT END OF YEARS—(cont.)
(Estimated.)—(cont.)
Loxg Tons oF Tix CoNTENT—(cont.)
1
| 1935. 1936. \ 1937. | 1938. ' 1939. | 1940. ‘ 1941, \ 1042, ] 1943. l 1944, ‘ 1945. | 19046 ‘ 1047.
| : i \
Visible consumers stock | l i i ‘ \
of tin metal. ' | \ ‘
U.S.A. .. .. L 7,790 10,240 17,680 | 17,851 21,111 \ 57,204 58,470 32,852 | 28,766 17,414 14,951 14,837 14,438
United Kingdom .. L= — — 2,250 2,250 | 3,000 8,251 ,620 1 2,387 2,023 2,186 | 3,633 3,016
Other Countries .. ool — — — — i — i — J — ! —_ ! - | — 3,000 7,100 5,900
Total (1) .. 7,790 L 10,240 | 17,680 . 20,101 | 23,361 60,204 ! 61,721 | 35472 26,153 | 19,487 ] 20,187 25,620 { 23,854
| | | |
Tin metal afloat. : i ! | | : |
| ! i ,
tog.S.A. .. ve et 8,730 0,607 | 8185 3,007 g 11,764 ;22,627 | 15,000 f — — - 17:‘ 1,ggg i 4,;3
to Belgium .. : - | ! — i . . _ , & )
to Other Countries . } 1,008 3,618 ! 4,366 8,027 | 7410 | 2,051 | i § 2,670 % 600
Total(1) .. ! 828 | 13,302 10,651 - 6,034 | 19,174 24,678 15,000 — — — 17 4,625 | 5,552
| ! | . |
| : —
H ' ' .
GRAND TOTAL : % 1’ ; 41 l‘
Belgian Congo - — — O R — — - — - - 3,377 1,177 1,454
Bollfivﬁila ne . \ — — — = — _  —- . = = — 9,273 6,856 6,093
U.S.A.(3) | 16,832 25,022 30,250 26,015 36,77 . 93,202 | 139,321 | 126,125 104,744 88,148 76,170 | 68,148 6,727
IIﬁs:ilaya_ . 4,043 6,51 10,038 11,458 13,161 3,472 L T= = — 13’388 i 11,888 1g,§61
ndonesia o — — — — 2 — — . . | X | 7 .
Bogmm. . Tems 75| 1,020 1,056 ga| — R S T
Netherlands .. .. .. 1,493 2,063 3925 | 8,000 2,846 — — — = — 2,550 4,500
United Kingdom. .. .. 5,919 6,363 10,436 23,193 13,190 20,074 35,279 30,143 | 31,358 32,024 $7,231 | 23,378 18,058
Other Countries (2) .. | 1,998 3,615 4,366 3,027 ] 7,410 7,000 6,000 9,000 | 24,000 25,000 25,700 1 33,500 11,200
Total (1) ( 31,000 l 44,300 60,000 . 69,500 ‘ 73,800 | 123,700 1 180,600 l 165,300 i 160,100 | 145,200 i 170,300 | 157,600 127,300

(1) Totals only of figures stated.

(2) Inclusive of Siamese and Japanese stocks.

(3) Exclusive of Munitions Board stocks and inclusive of quantities of in from Japan not yet allocated in the years 1946 and 1947.

(4) Including stocks at mines.
(5) Including visible consumers stock.
(6) Not including Bolivian (at ports).

Source : From the Statistical Bulletin of the International Tin Study Group, Vol. I1, No. 2.

12838—600—5-5-49.

e
Government Press, Kuala Lumpur.
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